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TRANSACTIONS. 



OBSfeBVATioKs an the STRtrcTUBE of (he White FiLAMENToua 
Substance surrounding the so-called Mealy Bug {Coccus 
vitis) o/iAe'VisE. By John Quekett. 

(Read Jaouar? 14th, 1SG7-) 

About two years since I was requested by my friciwi, Mr. 
Daniel Haubury, to examine the white waxy substance sur- 
rounding the bodies of certain female insects of a spectcB of 
Coccus, from China, which was known under the various 
names of itisecl white wax, Chinese insect wax, Japanese wax, 
tree wax, vegetable wax, and vegetable spermaceti. This sub- 
stance, up the year 18-17, was introduced into this country in 
tolerable abundance, but since tliat time, according to Mr. 
Hanbury, the price at which it sold, viz., \s. Sd. per lb., not 
being sufficiently remunerative, no further importation has 
taken place. The wax in question, as has lately be«n disco- 
vered by William Lockhart, Esq., of Shanghae, is formed by 
a species of Coccus hitherto undcscribed, but whicli has 
recently been named by Mr. Westwood, Coccus Sinensis. 
Tlie Bi>ccimcn8 described by Mr. Hanbury in an able paper, 
published in the 'Pharmaceutical Journal' for April, 1853, 
consisted of rounded masses of a semi-opaque substance, 
surrounding the dried fiill-grown bodies of the female insects. 
Some of the masses of wax had been ecraped from the tree, 
others still remained attached to pieces of the wood. Besides 
the larger insects, there were others, probably young ones, 
also imbedded in the wax ; these were of a light-brown 
colour. Mr. Hanbury having made a microscopic examina- 
tion of the white substance, and finding that it differed in 
structure from anything that lie had hitherto become ac- 
quainted with, kindly submitted his specimens to me for 
further examination, and the result of my investigations will 
be found in the following description, which formed an 
appendix to hia paper. 

"The wax was mostly in the form of reunded masses, vary- 
ing from one quarter to one third of an inch in diameter ; 
within these were inclosed small brown insects, which I find 
have been named by Mr. J. O. Westwood, Coccus Siiu 
When a small portion of the wax is examined with ti 
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of Dot less than 250 diameters, it is found to consist of a 
series of short filaments or cylinders, some of which are 
straight, but others more or leas curved ; within each cylinder 
ia a tubular cavity, estending throughout its whole length. 
That this is a tube may be well shown by the addition of 
water, which will readily enter both extremities of the tube, 
and render these pai'ta more transparent than those containing 
air. The diameter of the cylinders is on an average joDoth 
of an inch, whilst that of the tube within varies from Tj'ootb 
to ynVotb. The majority of the cylinders, when divided 
transversely, are found to be of circular figure, but 1 have 
occasioikally seen them slightly flattened on one side. 

" In fig. 1 (PI. I), you have a representation of the cylinders 
as seen under a power of 500 diameters. If the wax be heated 
on glass it readily melts when the temperature rises to 184° 
Fahrenheit ; and if examined in this state, the fluid mass is 
perfectly transparent and structureless. On cooling, however, 
it crystallizes precisely like spermaceti, as shown in fig. 2. I 
have also made a microscopical examination of the insects, 
but have not been able to discover as much of their interual 
oi^anization as I could wish, in consequence of their dried 
and shrivelled condition. One of the most perfect specimens 
that I could select from upwards of a dozen which I took out 
of one of the rounded masses of wax before alluded to, ia 
represented in fig. 4 ; this is its dorsal surface. Fig. 5 is a 
representation of the abdominal surface of the same insect. 
It will be seen that it has six legs, and the body is full of 
wax. In one of these insects, wMch appeared more transpa- 
rent than the rest, the circidar aperture or mouth was more 
plainly seen than in the specimen represented by fig. 5 ; but 
from the injury all the insects had sustained, I could not 
•M-ertain more of their intimate structure. Mr. Hanbury 
liaving, tlirough the kiudness of Sir \V. Hooker, obtained 
some of the li™ig cochineal from Kew Gardens, brought me 
a specimen of the white matter with vfliich the insects are 
surrounded for comparison with that of the insect wax, and I 
find that it is composed of two distinct substances, one oc- 
curring in the form of filaments, and the other in minute 
oval bodies, which I shall terra cocoons; these ai-e about 
("ath of an inch in the long, by j'jth in the short diameter. 
When these last were examined microscopically, they pre- 
sented nearly the same structure as the insect was, but the 
filaments were of two kinds ; one which made up almost the en- 
tire bulk of the cocoon was of small size, averaging jnt'irath 
to m insth of an inch in diameter ; whilst the others, which are 
met with in fewer numbers, and on the outside of Uie cocoon, 



I 

I 



QcEKETT, on tkt Meuly Bug of the Vine. 3 

were nearly of the same nature as those of the insect wax, tlie 
principal difference being, that they were of greater len;^i and 
rather larger diameter, being on an average jynnth of an inch. 
The tube in the interior was also larger in proportion to the 
diameter of the filaments. A few examples of both kinds of 
hlanients are represented in fig. 3, the smallest )>eing those 
of which the great bulk of the cocoon was made up. 1 found 
it was a difiicult matter at first to moisten these cocoons; 
neither water, glycerine, nor turpentine answered for the pur- 
pose ; but I subsequently ascertained that alcohol did it 
completely, and from most of these oval bodies, which I have 
called cocoons, I have been able to extract a small insect ; in 
one case the insect had wings, but all the others were without 
them. I concluded that this winged insect might probably 
be a young male Coccus. The apterous insects were of a 
brown colour; but upon carefully examining some parts of 
the white mass most free from cocoons, I discovered a niun- 
ber of red bodies about ^'atli of an inch in diameter ; these I 
concluded to be the young females, and their bodies were full 
of the beautiful and characteristic colouring matter. On 
submitting a cocoon to the action of heat, I found that a 
portion of it woidd melt and crystallize on cooUng, precisely 
like the insect was, but the temperature was much higher 
than 184°. In melting, all the tubular filaments disappear, 
but in the residuum there are numerous globules, probably of 
an oily nature. I should think, therefore, that the insect 
wax of China and the white matter of the cochineal insect 
would turn out to be as nearly alike in chemical com^iosition 
as they are in their minute structure." 

Since this time my attention has been directetl to all the 
insect productions I could meet with that, as far as external 
appearances were concerned, at all resembled the insect wax, 
and, with this view, the cocoons of insects, and the white 
flocculent substance known as American blight, have been ex- 
amined, but none of these presented the same character as the 
wax in question ; it however happened, that about six weeks 
since I was spending an evening with Mr. Furze, one of our 
members, when a gentleman of the party, Mr. Evans, a sur- 
geon, from Walthamstow, brought for examination some 
specimens of the mealy hug, which at that time he had dis- 
covered on one of his grape-vines. On seeing this for the 
first time, I was immediately struck with its resemblance to 
that of the Coccus Sinensis, and at once, with Mr. Evans's 
permission, proceeded to examine the white filamentous mass 
beneath the bodies of the creatures. It was at first seen by 
reflected hght, and many of the filaments which appeared, " 
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be on the stretch were qiiite straight, wtilst others in their 
Deighbourhood were BpiraJly twisted, somewhat like tlic fibres 
of the smaller spiral vesaeU of plants. In ejideavouring to 
remove some filaments for examination as transparent objects, 
they were foimd to be very elastic, and, if torn forcibly away, 
they would coil themselves up into a small compass, and, 
unless moistened with some fluid, it was difficult to isolate 
any of the indiridual filaments. It was mentioned, in the 
description of the insect was of China, that there was a re- 
pellent power for other fluids except alcohol, and such was 
Ibtind to be the case in this instance, the filaments not being 
readily moistened by any other fluid. On examining the 
filaments with a power of 250 diameters, two kinds were ap- 
parent, one rather less in size than the largest filaments of 
the Chinese insect wax, varying in diameter from the jj'aoth 
to yoVotb of an inch, tike other very much smaller, and agree- 
ing with the smaller filaments of the cochineal wax ; all on 
being broken were found to be more or less curved. On 
lifting up one of the Cocci, numerous ova of a pinkish colour 
were found imbedded in waxy substance. These are now 
.visible in the wax beyond the body of the creature, the parent 
Cocci being now dead and much shrivelled up. On applying 
heat to the filaments they melt, but not so readily as those of 
the Coccus Sinensis and cochineal insect, neither is there such 
an evident attempt at crystallization. When we consider the 
tubular character of these filaments, it is <"ident that there 
must be some special organ, or set of organ;,, through which 
the waxy substance has lieen made to pass ; in fact, it resem- 
bles macaroni on a very small scale. 

As I have hitherto failed in making this out, I have thought 
the subject worthy of the attention of the Society, knowing 
that it numbers amongst its members several individuals who 
have both the skill and the opportunity to carry on investiga- 
tions of this nature. 

Nole. — Since this paper was written, Mr. Busk, at one of 
the meetings in the last session, directed the attention of the 
Society to a peculiar fibrous, starchy material surrounding 
the ova. (See vol. v. Trans.) Thiswas composed of solid cyUn- 
drical fUaments which on analysis were found to consist of a 
rather unusual animal secretion, of which starch was a prin- 
cipal constituent. 



On art Early Human Ovum. By G. E. Blenkins, F.R.C.S.E., 
Lecturer on Anatomy and Physiology. 

(Head June 10(li, 1?S7.) 

Thb interesting and iiiatrwctive commimication subtoitted 
to the Society at our last meeting by Dr. Artliiir Farre, de- 
acriptiie ot the appearance of an early human embryo, has 
suggested the tbllowing obserxatious on another aborted 
human o\'um, within tbe first month after conception, which 
I liave lately had the opix)rtuuity of esamiuing. 

The most important points for otir attention in such inves- 
tigations seem to be clearly to comprehend the nature and 
import of tbe several parts, as well as their mutual relations, 
and to note caretully the degree of evolution cacli part or 
organ lias undergone, in order that we may be in possession 
of accurate information to guide us in our researches into the 
laws which regulate their development. 

Every one who has directed his attention to the subject 
will, I think, admit that our knowledge in this respect ia still 
very obscure, and the opinions of observers are widely diffe- 
rent and verv conflicting, clearly dependent on the paucity of 
observations which have been made on really healthy and 
normal human ova. Descriptive accounts of monstrous and 
distorted erabrynp, it is true, are numerous, but good descrip- 
tions and accLxate delioeatioas of those which we can rely 
upon as being in a healthy condition ore rare. 

For the determtnatiou of the age of this o\'um the usual data 
upon which we reckon for assistance in such inquiries, uncer- 
tain as these are, altogether fail me in this inatance. I refer 
to the dates of the menstrual periods alraut the time when 
conception liad occurred, or the periods when sexual intercourse 
had taken place. On these points I regret I am unable to 
obtain any satisfactory information ; I have bad, therefore, 
to resort to a comparison with the most tnistworthy examples 
which have been recorded by various authors who have written 
on the subject. In Wagner's ' Physiology,' an embryo and 
its membranes ia represented and described, which the author 
considers to be the type of its period — about three weeks old. 
It presents a very great similitude in size, general appearance, 
and relative dimensions of the several parts to the one, a brief 
account of which I have now to bring before you. An in- 
spection of this specimen will convince you, I think, that it 
bJas the aspect of being in a healthy condition, and that its 
abortion was due to accidental causes, and not dependent ou 
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any abnormal state of its envelopes, nor on raalformation or 
disease of the embryo itself. There is a alight amount of 
eoagnlura at opposite points of the chorion, but that, in all 
probability, was formed at the time of its separation and ex- 
pulsion from the utcruH. The ovum (fig. 1) wlien entire was 
of an oval shape, and its dinieiisiona wei-e half an inch in its 
long diameter and three eighths of an incli in its shortest. 
The external surface of its outer membrane or chorion was 
thickly beset with villi more closely aggregated in some parts 
than others. This membrane was laid open after the speci- 
men had been macerated in tolerably strong alcohol, with the 
view of hardening it, so as to render its examination more 
easy — a proceeding which I am now convinced is a bad one, 
and shoidd much prefer, if I met with another, to display the 
several parts under water in its recent state, as the action of 
the spirit has the effect of rendering the membranes opaque 
and causing them to collapse, and, in all probability, the first 
incision will divide or detach either the umbilical veaiclp or 
the allantois ; the former occurrence unfortunately happened 
in this instance, and though the relation of the vesicle to the 
embryo was clearly seen and traced, its division has some- 
what injured the specimen. Between the chorion and amnion 
lay the umbilical vesicle or vitelline eac, relatively of large 
size, oval in shape, and measuring one eighth of an inch in 
its longest diameter; this presented a shrivelled or corrugated 
appearance, and its contents were coagulated by the action 
of the spirit. A most distinct attachment or prolongation 
from the vesicle into the abdomen of the embryo existed, and it 
seemed also to be adlierent to the amnion at this point; there 
is no duct which can be properly so termed, but there is a 
alight constriction at the point of junction \vith the embryo. 
The vesicle did not occupy the whole of the space between 
the amnion and chorion, between them there was a consider- 
able interval, intersected by slender, soft filaments, forming a 
very delicate reticular tissue, to which Velpeau has assigned 
the name of corps reticule ; this I detached in order to bring 
the exterior surface of the vesicle more distinctly into view, 
as this minute web of albuminous filaments, from the con- 
nection existing between it and the chorion, in some measure 
concealed it. Immediately investing the embryo, and closely 
applied to it everywhere, was a \-ery delicate membrane, 
visible only when placed under the microscope, which seemed 
to be adherent to and be continuous with the sides of the 
abdominal cleft or laminee abdominalia. Dr. Allen Thomson, 
in the admirable account of two human embryos of this 
period, mentions that he did not perceive the ; 
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either. I can readily imderstand, from what I obeerved of 
its dehcacy and transparenry in this specimen, that it might 
easily be overlooked without the aid of a low maguilying 
power. Passing off from the fore part of the caudal end 
of the body b a delicate sac, containing an opaque cord- 
like substance, which can be distinctly seen through the 
membrane by transmitted light ; this is evidently the allan- 
tois, and agrees precisely with the figure and description of 
the corresponding part in the ovum examined by Wagner, 
which has been before referred to. Mtiller found a similar 
structure attaching the embryo to the chorion, which he 
has described, and is of opinion that the cord was not com- 
posed of vessels, but appeared to be a simple structure, 
Coate and other observcre have also given precise information 
regarding this structure. After very careful and frequent 
examination of this part in the specimen before mc, I have 
come to the same conclusion, and I believe it is the remains 
of this structure which we recognise in the more advanced 
fietns under the name of the urachus. By its lower and 
broader end the allantois joins the chorion, at which point this 
opaque tubular-like part is seen suddenly to terminate. 

Velpeau, in his ' Ovology,' states that in all the embryos 
he examined at this period, they were invariably found to be 
attached by an umbilical cord to the chorion ; as he clearly 
refers to the part which is now under consideration, it must 
be admitted to be an erroneous view to take of it, for the 
stmctures entering into the composition of the part which 
in the progress of development becomes the umbUical cord, 
consists, not only of the umbilical vessels and the remains of 
the aUantoic duct or urachus, but contains as well the obli- 
terated duct or pedicle of the vitelline sac, all bound together 
by a peculiar gelatinous areolar tissue, and surrounded 
Bitemally or inclosed in a tubular sheath derived from the 
amnion, whereas, at this early period, the amnion has 
not begun to invest any of these parts, and they are quite 
distinct. 

It is not my intention, on the present occasion, to enter 
into the question of the utility of the allantois at this stage 
of embrj'onic life when it is found to be most developed, or 
to inquire whether it has relation to the nutrition of the 
embryo, as supposed by Velpeau, or receives the urinary pro- 
duction as well as conducting the foetal vessels to the chorion, 
according to most embrjologists. We must first clearly 
establish which is the human embryonal structure that corre- 
sponds to the more highly developed allantois of animals, and 
this, I think, has been completely decided by the researches 
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of Wagner, Miiller, Costs, Bischoff, and other distinguished 
obacrvcra ; and the result of my own exaniinalions eotireiy 
accords with tlie conclusions they have arrived at ; and I 
consider M. Veli}eau in error in regarding the magma retlcu- 
lare, contained in the endochorion, as the true analogue of 
the allantois of mammalian animals. 

I pass nnw to the examination of the embryo itself. As 
before mentioned, I found it to be closely surrounded by the 
delicate amnion, and slightly exceeding the one sixth of an 
inch in length. The head is very distinctly recognised, with 
its three cerebral divisions or vesicles. The ruiUmentary 
eye is visible with some difficulty, from the absence of 
pigment, but when viewed with strong reflected light it 
may be discerned, and what is developed seems to consist of 
the posterior part of the sclerotic coat only. The eye of the 
opposite side may be seen when the specimen is turned, so 
far corroborating the opinion of Baer and Bischoflf, that they 
are separate from their commencement ; for, according to 
these authorities, the malformed embryo designated cyclops is 
the result of an arrested development of the first cerebral cell, 
inconsequenceof which the rudimentsof the two eyes approach 
and are confounded together. Owing to the position of the 
head, which is bent forwards, I am unable to see distinctly the 
branchial fissures ; I fancy two of them can be discovered, 
but OTtiug to the specimen having been immersed in spirit, 
I am afraid that any attempt at separation now would only 
mutilate it. The heart is dWinctly observed occupying the 
centre of the cleft, which is afterwards to be inclosed to form 
the thoras and abdomen ; on cither side are two masses which 
must be the liver, of large size even at this early period. The 
foundation of the aUmentary canal seems to be laid, for by 
transmitting a strong light through the specimen a curved 
body can be seen connected both with the allantois and 
imibilical vesicle. The Wolffian body or primordial kidney 
cannot be detected ; according to Bischoff, the commencement 
of their evolution precedes the liver, I have no doubt they 
are present hut hidden by the allantois, and I am unwilling 
to disturb this latter part, about which there has been so 
much discussion and controversy, and which is so remarkably 
well seen in this oxnam. 

Tlie cephalic extremities are very distinct imder the form 
of fin-like processes, but the caudaJ members have not yet 
protruded ; a slight prominence or fidness may, however, lie 
noticed jtist above the coccyx on either side, denoting the 
points where they are about to spring from. Velpeau asserts 
that the rudimental limbs agipear simiUtancously ; such cer- 
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taiuly is not the case in this mntKnce. The coccyx is large, 
mmed forwards, and a little to the left side. 

I would say a few words respecting the villi of the chorion 
at this period. Formerly much contrariety of opinion pre- 
vailed regarding these processes, some considering that they 
contained vessels, while others were of opinion that the villi 
■ themselves were vessels. This question has been since fiilly 
[ decided by the researches of Carus, Velpeaii, Wagner, 
I Bisuhoff, and others. In all animals and in man tliey are 
\ developed long prior to the vessels which afterwards pass into 
them irom the embryo. I have carcfuUy esamined several 
of these little tiifts, selecting the largest and most ftilly 
formed from the neighbourhood of the chorion, where the 
I altantoia joins it, and which is afterwards to become the seat 
of the placfiita, but have failed to discover the trace of a 
vessel. One of these villous tufts I have mounted for your 
I iuBiicction (fig. 2), and it will be seen that they are hollow 
I canals, their walls being composed of granular cells, and 
f having numerous pouch-bke projections from them, or rudi- 
meiitary villi; one of the primary divisions of this tuft is 
partially broken aerosa, and you will notice distinctly that it 
18 empty. 

Ill eonclnsion, I fenr 1 must apologise to tlie non-profes- 

eimial portion of my audience for the introduction of such dry 

details, on a subject which they cannot be expected to l)e very 

familiar with, and to some of whom they may ap|icar ulto- 

I gether unintelligible ; but as we medical members of the 

t Society have been renmrtcd aa not pcribrmiiig otir share in 

I ita business, and as 1 pi'rsoually feel the imputation to be a 

I just one, 1 have ventured to lay before you these few remarks, 

1 whicli tlio esamtnation of this ovum has aifonled rae the 

opportunity of making, in order to show that 1 am desirous 

I of contributing my mite whenever 1 have the means of 

I doing BO. 
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On a species 0/ Filamentous Diatom new to Bbitain. 
By Aktrcb S. Donkin, M.D., Morpeth. 

(Rtml Jone 10th, 1S57 ) 

In the ' Quarterly Journal of Microscopical Science,' 
>1. iv, p. 105, Mr. Brightwell, in a communicatiou on the 
^filunentous long-homed Diatomacc«, describes two species 
ef these singtilar Algse as the first which have been, iu a 
Kriiig state, discovered in this coimtry : these are Clueta- 
wro« Wighamii, gathered by Mr. Wigham, at Brcydon, near 
Tannoutb, in July, 1854; and Gtmiothecium hispidum, since 
found witli the preceding, in the bay of the lale of Roa, near 
UlTerstone. Since tlie date of Mr. Brightwell's comraunica- 
tion, no other native member of the family has, I believe, 
been discovered. 

Within the last few days, however, it has fallen to my lot 
to discover a third species in a recent condition, which, if I 
am not mistaken, has hitherto been found only in a fossil 
state in certain diatomaeeous earths, and in the guano de- 
posit on the coast of Peru ; from which it appears to possess 
B very wide geograpliical range. This species is the SyndeU' 
drittm diadtma of Ehrenberg, easily recognised by the pecu- 
liar form of its frustule, with its numerous styles haWng 
branched extremities proceeding from its larger or more 
convex surface. This species was discovered in the following 
manner. A few days ago, I purchased a lobster taken off 
the Creaswell coast, nine miles to the east of Morpeth, not 
br fi^m low-water mark, where the sea bottom is covered 
with flat rocks and the larger Algae luxuriant. After sub- 
jecting the contents of this lobster's stomach to the action of 
Twiling nitric acid for several minutes in a small retort, and 
alter removing the acid from the remaining sediment by re- 
peated ablutions with distilled water, 1 was not a little 
astonislied to discover on all the slides — on which a portion 

this sediment was placed — several specimens of Synden- 

'ium diadema ; its frustules being more numerous than 
B of any other diatom. From this fact it would appear, 
this remarkable form is quite common on this part of 
Northumbrian coast (but this I mean shortly to ascer- 
iL. VI. d 



DoNKiN, on Marine Diatomacete. 

tain by future investigation) ; and if ho, which I httle doubt, 
it will materially assiat, by the facility offered for the study 
of its living form and economy, in solving the question as to 
whether the group, to which it belongs, ought to be classed 
amongst the Diatomaceee, irom which it has been excluded 
by Professor Smith in hia recent ' Synopsis,' and by others, a& 
of a doubtful character. It will also assist in determining 
whether those various species of the same family, hitherto 
observed only in a fossil or semi-fossil condition, have in the 
living state their frustulea aggregated into filaments,- or 
whether these exist as sepjwate and independent organisms. 

That the different genera constituting the filamentous 
Algte will, by fiiturc investigation, be ultimately classed 
amongst the i£atoms, although perhaps as an aherrant sub- 
family, I am inclined to believe. They possess one essential 
characteristic of the Diatomacete, namely, an external sili- 
ceous envelope, rendering their minute forms indestructililc, 
either by the lapse of time or by the at'tion of decomposing 
agents, ordinary or extraordinary, by which all other or- 
ganized structures are resolved into their ultimate elements. 
But future observation must determine their relative posi- 
tion to their congeners by a careful study of their mode of 
development, and of the reproduction of their species. 



On the Marine Diatomace^ of NoRTHf mbekland, trtith a 
Description of Eighteen New Species. By Arthur S. 
DoNKiN, M.D, Morpeth, Northumberland. 

(Read October Slst, 1857.) 

Having in the course of the past summer had occasion to 
visit the shores of this county for relaxation and pleasure, I 
embraced the opportunity thus thrown in my way of examin- 
ing to some extent her marine Dlatomaceous products-, a 
work for which I was in some measure prepared, by having 
for the last few years devoted a portion of my leisure time 
to this particular field of inquirj', more especially in study- 
ing the fresh-water species, 

I must own, too, that I was in no small degree prompted 
to the undertaking by knowing that the Northumbrian 
waters, have hitherto been, to the microscopist, unexplored 
For, however carefully certain branches of her 
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natural history haTC been studied by the labours of her native 
naturalists — her oruitliology by the immortal Bewick, and, 
more recently, by the accomplished Mr. Selby — her zoophy- 
tology by the late Dr. Johnston, and liy Messrs. Alder and 
Hancock — no one yet had thought it worth his while to 
explore her springs, streams, lakes, subalpine tarns, and the 
waters of her extensive sea-board, in search of those raicro- 
Bcopic beings, the Diatomaceae ; bein^ on whose surfaces, 
invisibly minute to the unaided vision of man, the omniscient 
band of Creative Wisdom has found sufficient space to carve 
designs, so varied and elaborately beautiful, that their inves- 
tigation has become a pleasurable pursuit even to some of the 
most philosophic spirits of the present age. 

After some considerable investigation carried on amongst 
the fresh-water forms, which everywhere in this county 
abound, I became convinced of the accuracy of Professor 
Gregory's remark,* to the effect, that those in search of new 
Bpecies belonging to this already extensive group, must 
procure his materials from the boundless waters of the ocean. 
This accurate suggestion I have followed, and have now to 
lay the result of my labours before this society. But before 
entering in mediag res, a few brief remarks on the physical 
characters of this coast, and the manner in which I procured 
the olqects of my research, may be novel and interesting to 
aome of onr members. 

The Northumbrian shore, extending from the Tyne to the 
Tweed, embraces a coast line of about seventy miles, washed 
by the waters of the German Ocean; it presents, in this 
wide range, attractions of the highest order to the tourist, the 
archeologist, and the naturalist. Here are the Fam Islands, 
the favourite resort of aea-fowl, and the scene of the heroic 
feat of Grace Darling. The Saxon monastery of St. Cuthbert, 
at lAnd^fartie, fills the mind with poetical associations : 

" A solemn, huge, and dark -red pile. 
Placed on Ihc mnrgin ot the isle ; 

Wliicli oould twelve hundred jears withsUnd 
Wind, wates, and norlhern piralea' liund." 

Here, too, are the lofty towers of fiambrough — 

" King Ida's castle, huge aad square, — " 

uid the baronial castles of Dimstanborough and Warkwortli, 
pointing, amidst their dismantled solitude, to bygone times 

• • Trans. Micr. Soo,,' to!, t, p. 8fi. 
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of feudnlism, when the pursuits of nar and rapine left science 
no votaries. 

The natural features of this district are not lees laried 
than its historical records are attractive. Here are rude 
precipitous promontories, some of sandstone, others of naaa- 
Bive basaltic columns, rearing their heads majestically above 
the storm, and bidding bold defiance to the onward sweep of 
the incessant surge, which, in its futile cflorts to upheave these 
Cyclopean monsters from their primeval birthplace, is scat- 
tered back in clouds of white and sparkling spray, forming 
a picture sufficiently fascinating even to the most apathetic 
of nature's admirers. In such situations as these, flat reef- 
shaped rocks of sandstone, covered with a luxuriant growth 
of the larger Algae, stretch far beneath the waves j at ebb 
tide these are laid bare for a considerable distance, and abound 
in grallatorial bipeds, and in all that would grace an aqua< 
num. Beyond these" points " again, the eye rests on calm, 
sleepy bays, surrounded by a sandy beach, and by sand hills, 
the creation of the winds, and which the matting sea-reed 
{Pmmma arejtaria) prevents from being dissipated by the 
same element. Here also are the estuaries and mouths of 
Beveral rivers discharging their waters into the ocean, and 
forming harbours for the extensive prosecution of the coal 
trade. 

That a shore such as I have described shoidd abound in 
diatoms might readily be supposed. The method I pursued 
in procuring these 1 shall now pass on to describe ; I have 
found it superior to any other for obtaining marine forms. 
Professor Smith states, * that " the shallow pools left by the 
retiring tide at the mouths of our larger rivers" are the 
favourite habitat of marine species. But such localities I 
bare found nut to be half so prolific in species as the sands qf 
still bays, on the shore, where they are exposed by the reflux 
of the tide, at a distance corresponding vnth the half-tide mar- 
gin. In these places, where the sands are sloping towards 
the sea, and grooved out into small tiirrows, filled with salt 
water oozing out from behind, the abundaoce of diatoms 
aggregated into a living mass, imparts to the surface of the 
sand difierent hues of chestnut aud olive ; the difference of 
colour being due to the natui-e of the species present. These 
coloured patches, it is interesting to observe, are, during the 
sunshine, studded with numerous minute air-bubbles, un- 
doubtedly given off by the diatoms themselves. 

To separate the diatoms thus detected from the surface 

• 'Synnps.,' Tol, i, Introii., p. i. * 
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of the sand I found to be impoasilile. I therefore seized 
hold of the nearest bivalve shell w hicU happened to lie iu the 
way, and with this I carefully scooped up the surface of the 
coloured sand. This I emptied into a wide-mouthed, stop- 
pered bottle, capable of holding eight ounces, until hulf fiill ; 
the other half of the Iwttle 1 filled up with salt water. I 
then shook the wliolc briskly and allowed the bottle to stand 
for a short period. The saiid, being comjioaed entirely of fine 
round grains of quartz and the minute tragments of shells, 
settled at the bottom in a few seconds, leaving the diatoms 
all suspended in the water above, and forming by their abun- 
dance a chestnut -coloured cloud, but not more than 1 part 
in 1000 of the whole sand collected. The coloured water 
was then poured into another bottle and formed the gathering, 
while the sand was thrown away. The diatoms, in theii" 
turn, were separated from the superfluous water by subsi- 
dence, and brought home in l^oz. bottles. In this manner 
I soon founti that any quantity could be collected in a pure 
and unmixed condition, affording an escellcut opportunity of 
examining their living forma, and one of which I availed 
myself on every occasion. 

After carefully examining materials collected in this way 
from various parts of the beach, 1 detected not less thaji 
about 100 species, all these strictly marine, and, with a few 
esccptions, each species in considerable abimdance. But I 
was not a little surprised to find that out of this large num- 
ber it was utterly impossible to refer more than forty-eight 
of these to Professor Smith's ' Synopsis.' I found, too, that I 
had gathered eighteen of the new forms discovered by Pro- 
fessor Gregory in the estuary of the Clyde, and described in 
his \iirious papers on tlie Glensliira Sand, and iit his more 
recent and very valuable contribution on the Marine Dia- 
tomaceous Forms of the Clyde.* The remaining species, 
above thirty in number, are entirely new and undeseril>ed, 
many of them of great interest and beauty. As, however, a 
descriptiuD of the whole of these would extend the present 
communication to an undue length, I shall, on this occasion, 
coniiue myself to a few, and take an early opportunity to 
describe the remainder, together with my future investiga- 
tions on this shore, in a separate paper. 

In recording all the marine species found on the Xorthiun- 
brian shore, I shall arrange them uuder the foltoning heads 
for the sake of reference: I. Species described in Fr^feaanr 
Smith' t • Synopsis.' II . Species described by Profetsoi- Gregory 

■ 'Trnna. Roynl Snc, EJiiib.. vol, ill, jmrt iv. 
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as new, or new to Britain^ in his various papers. III. Species 
entirely new, and for the first time described in t/ie present 
paper. 

I. Species described in Professor Smith's ' Synopsis.' 

Amphora affiais. Pinnularia directa. 

„ saliua. Stauroneis pulchella. 

TrybUonella punctata. Pleurosigma formosum. 

„ acuminata. -,, elongatum. 

Cocconeis acutellum. „ prolongatum. 

„ diaphana. t* strigosum. 

Enpodiscus Ralfsii, p sparsus. » quadratum. 

Actinocyclus undulatus. ,t angulatum. 

Ck)scinoaiscus radiatus. „ sestuarii. 

Nitzschia spathula. ' ,« balticum. 

„ reversa. ,, hippocampus. 

„ closterium. Araphiprora vitrea. 

8ynedra sujperba. Biddulphia Baileyii. 

y, taoulata. „ aurita. 

Navicuhi pygmak, p minatuk. Gomphonema marinum. 

,, palpebralis. Achananthes breyipes. . 

„ Smithii. „ subsessilis. 

„ punctulata. Rhabdonema arcuatum. 

M Jenneri. „ minutum. 

u humerosa. Grammatophora marina, 

didyma. „ serpentina. 






crabro. Melosira nnmmuloides. 

lyra. Orthosira marina. 



Fumularia distans. Isthmia enervis. 

The stipitate forms enumerated above, I need not say, 
vere not gathered in their natural habitat on the sands ; but 
the frequent occurrence of their frustules, in sudh a locality, 
was a su£Gicient indication of their abundance on the larger 
Algae, with which the neighbouring rocks of the shore are 
covered. 

The beautifiil and curious Biddulphia Baileyii was plentifiil 
in several of the gatherings ; it seems to me to be a free 
species ; I have observed its frustules undergoing the process 
of self-division. 

Navicula Smithii is here a plentiful species; N. Lyra is 
also very common in all its varieties ; N. crabro frequent ; 
and N. humerosa occiu^ abimdantly in some localities ; it is 
a species variable in its outline, but very uniform in its stria- 
tion ; its dry valve is colourless, thus differing widely from 
N. ffranulata, Br^. 
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TI. Species new, or new to Britain; first discovered by Pro- 
fessor Gregory in the estuary of the Clyde.* 

Campy lodiscvs simulans, Greg, {' Trans. Micr. Soc.,' vol. v, 
PI. I, fig. 41). — This species occurs in Druridge Bay, but is 
soDicwhat scarce ; it appears to me to he a genuine Campylo- 
discua. The valves, in all the specimeos in my gathering, 
are orbicular and saddle- shaped ; the median of central space 
is oval, with truncate extremities reaching nearly to the 
margin; it is marked transversely with parallel lines from 
side to Bide, and its long axis in one valve is at right angles to 
that of the same space of the opposite ; the centre of the entire 
frustule thus presents a ^nely fenestrated appearance when in 
a certain focus, owing to the crossing at right angles of the 
transverse lines of the two opposed spaces. In these respects 
it differs widely from Surirella fastuosa and lata, of which 
Professor Gregory thinks it may be a variety, 

Coscinodiscas concaws, Ehr. (Greg., ' Clyde Forms,' pi, ii, 
fig. 47). 

Frequent along the coast. 

Navicula granulata, Breb. — The form of this species varies 
widely, from being in some specimens nearly orbicular to 
linear, or linear constricted in others ; the extremities being 
always obtuse and produced. The striie are coarse and widely 
punctate, but always uniform. It cannot be confounded with 
A, humerosa, Bri-b. {quadrata, Greg., ' Trans, Micr. Soc.,' 
vol. iv, PI. V, fig. 5), wliich also varies much in outline, by 
the most careless observer. As both fonns were abundant 
in some of my gatherings, I have had an opportunity of com- 
paring hundreds of specimens. f 

Hah, Cresswell and Linemouth, abundant. 

Navicula latissima, Gr^. ('Trans. Micr. Soc,,' vol. iv, 
PI. V, fig. 4). 

Frequent at Lineraouth. 

• I baye anlisEed myself tliat all tlic epecies enumerated under tliia head 
occur OD the NoithDmbrJan shore, bavins carefiill; compared specimens with 
those eontaiued in series of slides, kiudlj scut to me bj Profesaoc Gregory, 
tUuslnitivo of all his new Cl^de fornia. 

I may also mention that, independent of these, I hare detected several 
other species found in the Clyde, of which Professor Gregory intends shortly 
to publish a description. I have therefore not alluded lo these' ir •'■■■ 
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t I luiTB Hiought proper lo give two fifiiircs of this Isrpe and benuliful 
' . (fiij. 19, a Mid i), lo show how much it varies m its oulliue. The dry 
when seen with a low power, is of a dull h I uish colour, incliDing to 
; while that of iV. hamerwa is colourless and hjaliiic. 
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NttviaUa ctavata, Greg. ('Trana. Micr. Soc.,' vol. iv, Pi.V, 
tig. 17). 

Frequent at Chibburn Mouth, Drundge Bay, aud very 
large. 

Navicula meu-rima, Greg. (' Cly. For.,' pi. i, fig. 18). 

Frequent at Cresswell. 

Navicula anguloia, Greg. ('Transi. Micr. Soc.,' vol. iv, 
PI. V, fig. 8). 

At LineraoutL plentiful. 

This epeciea is very easily recogniacd from N. Barclay^ 
ana, Greg. I did not find a single fruatule of it in the 
gathering irom Cresawell, iu which the latter form was most 
abundant. 

Navicula Barclayana, Greg. {'Cly. For.,' pi. i, fig, 9). 

Frequent in niauy localities ; at Creswell abuadaat. 
Easily recognised from N. palpebralia, Br^b. 

Amphiprora mawima, Greg. (' Cly. For.,' pi. iv, fig. 61) . 

I'Vequent 1 at Creaswell plentiful. 

Apr. pusilla, Greg. ('C!y. For.,' pi. iv, fig. 5G), 

Frequent ; at Cresswell plentiful. 

Apr. lepidoptera, Greg. ('Cly. For.,' pi. iv, fig. 5!J). 

Frequent near Newbiggin. 

Amphora Grevitliana, Greg. (' Cly. For,,' pi. v, figs. 89 
and 90) . 

This beaut ifuljand strongly marked species is abundant at 
Cresawell and frequent at Lincmouth. 

A. cymbifera, Greg. ('Cly. For.,' pi. vi, fig. 97). 

Plentiful at Line mouth. 

A. kevis, Greg. ('Cly. For.,' pi. iv, fig. 74 c). 

This species is abundant near Newbiggin. In Druridge 
Bay I have found fruatulcs identical with that of fig. 74 d, 
which Professor Gregory now considers to be a distinct spe- 
cies, and not a variety of A. Itevis. 

A. liPi'hsima, Gicg. (' Cly. For.,' pi. iv, fig. 72) . 

At Newbiggin very abundant. 

A. robusta, Greg. {' Cly, For.,' pi, iv, fig. 79). 

This intenisting and well-marked species is frequent at 
Cresswell. 

Coccoims distans, Greg. (' Cly. For.,' pi. i, fig. 23). 

Near Newbiggen frequent. 



Ill, New Species. 

The first two species which I have to describe as new are 
forms so remarkable, and so different in certain structural 
peculiarities from every meralrer of any of the genera hitherto 
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discovered, that it becomes easeutially necessary to establish 
an entirely new genus to which to refer then. This genus 
(to be characterised by the curve of the median line, and by 
the structure of the valve) I have termed Taxonidea (rofrf 
and i^a, bow-shaped). 

TOXONIDEA. 

Pnistulefi free ; valves elongated, convex, with two ndet 
not irymmetrical : striated, strite oblique. Median or longi- 
tudinal line arcuate, with central and terroinal nodules, the 
latter curving towards the same side of the valve. 

One distinguishing feature, then, of this new genus, in 
addition to the arcuate median line, being the oblique striation 
of the valve (probably due to cellular Btructure), found so 
well developed in one section of the genus Pleurosiffma, it is 
evident that it bears a close natural affinity to this latter 
group, and that both are members of the same sub-iamily. 
That the arcuate curve of the median line, together with the 
want of symmetry observable in the opposite margins of the 
valve, which indeed is strongly arcuate on one side, in one of 
the forms, and slightly so in the other, to say nothing of the 
total absence of any sigmoid tendency, is a structural diffe- 
rence sufficient to warrant the separation of these two species 
in question from the genus Pleurongma, is apparent from the 
fact, that to admit them into it would be equivalent to 
abolishing the moat distinctive character on which that group 
has been founded by Professor Smith, who observes that 
" the sigmoid flexure of the valve, more or less present in all 
OUT native species, at once distinguishes this genus from its 
allies." 

1. Tox. Gregoriana,* u. sp. — Valve straw-coloured, lanceo- 
late; extremities obtuse, and curved strongly towards one 
side of the valve. Median line, on each side of the central 
nodule, curved first towards one side of the valve, then, some 
distance from the extremities, gradually and more strongly 
towards the apposite, until it reaches the terminal nodules ; 
when \Hewed from one extremity to the other it has a most 
gracefid appearance, resembling a representation of an un- 
bent Scythian bow. Length from 0008" to 0009"; breadth 
from O'lWl" to 00016". Strise oblique, fine, probably 50 in 
0-00 V'.t 

• I bote dedicated this specips to Profeasor Gregorj;, mj former aud 
highljr ealeeraed teacher, bv whom our kaowledge of Brilisb morinB Diato- 
macne bu been coniidGrabl; enlarged. 

J- 1 may here state that, in describing the j/ri* of this, m weli as of the 
owing seven species, I have mcrelj atlempted to giun Iho nunibar of 



so 
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I have already remarked that want of symmetry in tiie 
opposite margina of the valve is a well- developed character of 
the genua Toxonidea. This is well illustrated in the present 
species, and is more easily understood by examining the valve 
itself (fig. 1, PI. Ill), which presents an appearance difi'erent 
from that of any other known diatom. One margin, which, 

in the next form to be described, I shall term the dorsal, 
follows very closely the curve of the median line, and is 
gently arcuate through the greater portion of its extent; but 
near to the extremities of the valve it curves gradually back- 
wards in the opposite direction. The ventral margin, on the 
other hand, hears no relation to the median line ; it is almost 
linear, but slightly convex until near the extremities, where, 
after approaching close to the median line, it curves strongly 
backwards to its junction with the dorsal margin. The ven- 
tral margin then is linear elliptical. The striation ajipears 
to be as tine as that of PL angnlatum, and the areolalion of 
the Pleuroaigmata, with a sufficient power and illumination, 
ia very distinct.* The strise, however, are much more easily 
resolved as iransverae than as oblique ; owing, doubtless, to 
some structural peculiarity of the valve not found in the 
Pleurosiffmala.'i When viewed with a good ^ objective, and 
very obHque light from the mirror, the striie always appear 
transverse, like a finely marked Stauroneia, unless the hght 
fall upon it at a particular angle, when they come out dis- 
tinctly in an oblique manner. 

these ia O'OOl'', bj taking Ft. aHguUtum tA a standard, by which t visually 
oompared them. It is tDerefore probable that I maj he. m some instances, 
a litUe vide of the truth. If so, the error was unavoidable, ns the higlieaC 
power I poBaefls is a superior one-fifth objective ; with this it is ijuito im- 
poaaible to count linea so One as tliosc witli which the fortni in question are 
marked. But this is a deGciencj of little practical utilitj, as (he mierosco- 
pist iHUsl learn to measure the marking of minute objects bj llie eye rather 
than bv the micrometer. 

' With one of Smith and Beck's instruments, their one.fifth objecli»e of 
100° aperture, No. 1 cjc-piece, five inches of the draw-tube, and the Ulu- 
mination afforded by their achromatic condenser, having the centra! portion 
of tlie illnminating pencil cut off b^ a central slop, the areolation becomes 
very distinct; but much more so with No. 2 e;e-piece and the same length 
^1 of draw-tube, giving a power of GS5 diameters. 

^fe f On discovering Ibis species, on the 3Stb of June last, I sent a specimen 

^1 to Mr. Shadbolt, as a very remarkable Plrsroiiffiua, which I termed PI. 

^H areuatum, not having tlien detected the smaller form which led to the for- 

^^k mation of the present Eanus. After eiamioin); it curefuIlT, he wrote to me 

^B OS follows: "lour Fl. ardtatum is andoublcdly new, but 1 hnic some 

^H doubts about the gen**: the aspect and geaerni appearance is very like a 

^K Plevrotifma ; but under a low power it looks like a StuuroneU, onmg to a 

^^L peculiarity in the internal part of llie frnstule. Tlie areolation is very dis- 
^^^L linet, and a exhibited with a one fifth without difficulty when properiy 
^^B iUiuninated." 




^ 
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This splendid species I found plentiful in gatherings from 
CresBwell and Linenioutli. In a gathering from Newbiggiu, 
in which the next form abounded, I could not detect a single 
frustule. It occurs on several other parts of the coast. 

2. To.r. insignis, ii, sp, — Valve straw-coloured ; dorsal 
raargia strongly arcuate, ventral linear; extremities sub- 
acute, on dorsal margin produced. P. V. linear lanceolate, 
only seen in the li\Tng frustule. Median line not central, 
strongly arcuate near the centre. Length from 00048" to 
0-006' ; breadth of S. V. about 0001". Stria veiy 6ne, pro- 
bably from 75 to 80 in 0001". 

This very remarkable form in its outline, in short speci- 
mens especially, very much resembles a strung bow or a 
"cocked" hat. The strongly arcuate curve of the dorsal 
mai^in ceases a short distance from the extremities of the 
valve; the margin then pursues an almost linear course to its 
termination, thus giving the extremities on this side a pro- 
duced appearance. The almost linear ventral margin at each 
extremity curves gently backwards. The median line is most 
gracefully arcuate; it curves strongly towards the ventral 
margin, and after nearly approaching it, continues an almost 
rectilinear coiirse, though just perceptibly backwards to the 
terminal nodules, which are strongly curved to the dorsal 
aide. The median line is far from central, being situated no 
great distance from the ventral margin. 

The striffi are remarkably fine and most difficult to ex- 
hibit, and, as in the preceding species, come out transversely 
much more easily than as obliquely. The areolation I have 
observed with a ^, but with this power it is very faintly seen, 
even with the most favorable illumination and carefiil mani- 
pulation. The valve is undoubtedly a far more difficiJt test 
object for a i or a ^ objective thau any of the Pleurosit/mata 
at present employed for that purpose, with the exception of 
PI, fagciola and PI. obsatrum, which, however require the aid 
of a superior J or iV for the full exhibition of the atrise, 
owing to their /ain/«e««. 

I have frequently examined the living frustule of this 
species; it moves through the water with the S, V. upper- 
most, occasionally turning on its dorsal surface for a few 
seconds, thus exhibiting a good view of the F. V. 

Hab. Frequent at CrcssweU, and near Newbiggin abun- 
dant, 

FLEUaOSIOMA. 

Observations made on some of the species of this genus, 
about to be described, have convinced me that sigmoid flexure 
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of tht valve is not bo general as to render it applicable for 
one of the most important generic distinctions of a group so 
extensive as that of Pleurosigma. It appears to me, that 
citnmture of the median line, and not of the valve itself, mtist 
be looked upon as a characteristic feature of this genus, and 
that all its known species prove these two important facts ; 
First, that the median line may be sigmoid, even strongly so, 
without any ob^ous curvature of the valve; for example, 
PI. lanceolatum and PI. carinaium (figs. 4 and 5, PI, III). 
Secondly, that when the valve is sigmoid, it is so in confor- 
mity with the median line, as in PI. hippocampus and others ; 
and that, although the whole valve may not observe the same 
amount of curve throughout as the median line, yet one 
margin at least, towards each extremity, generally does so. 

Section I. Striation oblique. 

8. PI. marinum, n, sp. — Valve straw-coloured, lanceolate, 
straight, slightly sigmoid near the extremities, obtuse. Median 
line sigmoid on each side of the centi-al nodule. Length 
00056*' to 0-006"; breadth of S. V. about 0001". Stri« 
probably from 45 to 50 in O-OOl". 

The well-marked sigmoid flexure of the median line, on 
both sides of the central nodule, at once distinguishes this 
from any other British species belonging to the present sec- 
tion, and rendei-s it easy of recognition. 

Hab. Newbiggin North Sands, plentiful. This is the only 
locality in which I have found this species. 

4. PL lanceolatum, n, sp.— Valve straw-coloured, perfectly 
straight, broadly lanceolate, acute. Length from 00055" to 
0006''j breadth from 0001" to OOOU". Median line 
straight, or j-ew/Zy sigmoid in the middle; terminal nodules 
curved in opposite directions. Stria very iine, probably 
about 70 in 0001". 

This species is remarkable in consequence of the valve 
being free from the slightest sigmoid flexure. In most spe- 
cimens the only indication of curve exhibited by the median 
line is observable in the terminal nodules ; in others again, 
in addition to this, there is a very gentle cu^^'e in opijositt 
directions on either side of the central nodule for a short dis- 
tance. The striae are remarkably fine, and require tlie most 
careful manipulation with very obhqufe light to render tliem 
risible with a superior f objective. The valve, therefore, is 
a test object of much greater delicacy than that of PI. augu- 
iatum, though not equal to Tox. inngtm.* 

U corroboratTTC of m; opiniun nil lliis mailer. I lOaj adduce liie tes- 
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Ha&. Plentiful along the coast between the Coquet and tin; 
Wtuiabeck. Newbiggiii North Sands, abundant. 

6. fl. carinatujn, n. sp. — Valve straight, linear lanceolate, 
scute, very convex, colour dull purple. Length about 
fl-OOW; breadth aljout 00005". Strise tine, probably from 
55 to 60 iu 0001'. Median line strongly curved on either 
side of the central nodule, until it approaches close to the 
margin of the valve, in which direction it continuea to its 
teirnination ; its marginal portion forming a prominent ridge 
or keel, wliich is imicfi more prominent an one side of l/te 
central nodule than on the other. This peculiarity gives the 
F. V. an unequally keeled appearance, as seen in fig. 5 b. 

The keeled appearance of the F. V. at first led me to sus- 
pect that the present form ought to be referred to the genua 
Amphiprora. But tlic strong sigmoid flexure of the median 
line, and the diatinctly oblique slriation, together with the 
absence of marginal plates* which Professor Gregory has 
shewn to be so generally present in the members of this 
genus, has convinced me that it is a genuine Pleurosigma. 
The striffi are not easily resolved in the S. V,, owing to its 
great convexity; they however come out very distinctly in 
theF. V. 

Hab. Newbiggin North Sands, abundant ; Linemouth 
and Cresavell, frequent. 



Section II. Stria longitudinal and Iramvtrse. 

6. Pt. rectum, n. sp. — Valve pale straw-coloured, very con- 
vex, linear, narrowest in the middle, straight, extremities 
rounded on one margin, somewhat obtuse. Median line 
strongly sigmoid ; marginal for the terminal half of its extent 
on either side of the central nodule. Length from 00045" to 
O'OOS"; breadth about 00006''. Longitudinal and transverse 
Btriae distinct, fine, probably 60 in 0001", 

The S. V. appears sigmoid at the extremities ; but it is not 
80. This appearance is due to one margin, on opposite sides 
near each extremity, following the convex curve of the 
median line. 

Ha^. Frequent, At Creswell, abundant. 

timon; of Mr. Sliailbolt, wlio, after examiuing one of m; Bpecimeiis willi 
s power mucli liigbcr tliia I possess, acnt me tbe followiiig repl; : " Your 
Fl. laKarolaium b\a mftrkiugs as ;nu indicate (oblique), wliicQ arc euilv 
rcsolvuhle Dndcr inj one-twelfLb, tiul with ilifQcuKj bv llie Dtic-fifLb, TAey 
an mneh mart diMcuU Umu tliosc of P!. ani/iiliilnm." 

' "On the Marine Dialomaceous Foni.a of tlic Clyde," 'Trnns. Royd 
Soc Edinb., rol. xxi, part it, p. 3^. 



24 DoNKiN, on Marine Diatomacea. 

7. PI. Wanabeckn, n. ep, —Valve pale straw-coloured, 
slightly convex, linear lanceolate, acute, slightly sigmoid near 
the eitremities. Median line gently sigmoid, not central, 
not marginal. Length from 00045" to 0005"; breadth 
about 0(XK)6". Longitudinal and transverse striie probably 
50 or more in 0001". 

This species bears merely a generic resemblance to PI. 
ajngustum, n. sp., and cannot be confounded with it. It 
differs widely from PL rectum, n. sp., in its much longer, 
acute, and gracefully sigmoid valve; in its median line, 
which is much less curved, and never approaches close to the 
margin; in its striEe, which are not so fine; and in its 
habitat. 

Hab. Pools left by the tide, where the water is strongly 
brackish, at the mouth of the Wansbeck. It is not a littoral 
form. I have never met with a single specimen on the 
beach, where the other allied forms, described in this paper, 
are abundant. This fact alone, independent of structural 
differences, would prove it to be distinct from any of 
these. 

8. PL minuium, n. sp. — Valve a very pale-brown colour, 
oblong, acute, exceedingly convex. Median line strongly 
Bigmoid. Length about 00025"; breadth about 00005". 
Stri« very fine ; transverse distinct, probably 55 in O'OOl''; 
longitudinal very obscure, owing to great convexity of the 
valve. 

The median line in this minute species, the smallest of the 
genus I have seen, is not bo marginal near the extremities as 
that of PL rectum. It differs also in its size and in the out- 
line of the valves. 

Hab. Cress well, abundant. Frequent in some other 
localities. 

9. PL angiatum, n. sp, — Valve dull purple, rather opaque, 
exceedingly convex, linear; extremities acute, and slightly 
apiculatc. Median line marginal, except in the middle, for 
a short space on each side of the central nodule, where it 
crosses the valve, forming a prominent ridge or keel. Length 
from 0-005" to 00055"; breadth aljout 00006", narrowest in 
the middle. Stria: obscure, longitudinal, visible a bttle on 
one side of the median line. 

In this curious form the median line overlaps the margin 
of the valve on cither side, and prevents its being seen in 
this situation. The great convexity (and opacity of the dry) 
valve renders it almost impossible to resolve its strire; al- 
though I have seen the longitudinal near the concave side of 
the median line. It is evidently allied to PI. rectum, but 
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differs as much from it aa is possible for two nearly allied 
fomiB to do. 

Hab. Chibbum Mouth, Dniridge Bay, abundant. This is 
tbe only locality in which it has occurred to mo. In the 
Cresswell gathering, in which PI. rectum was abundant, I 
could not find a single frustule of this species. 

10. PI. arcualum, n. sp. — Valve very pale-brown, Btraigbt, 
broadly lanceolate; extremities produced iuto two long, 
obtuse, strongly arcuate beaks, curved in opposite directions. 
Length from 0001" to 00016"; breadth about 0-0005". 
StrisE obscure. Median line Ptraiglit, and terminating at the 
commencement of the extremities, 

The long, strongly arcuate, and somewhat obtuse, ex- 
tremities (resembling the bill of the curlew, Numenius ar- 
qitala), and the short, wide body of the valve, distinguish 
the present species from PI. macnim, to which, however, it 
is closely allied. It is, besides, much shorter than the latter 
species; never esceeding O'OOS", which is about half its 
length, according to the raeasureraent of Professor Smith, 
given in his ' Synopsis.' The extremities, also, are much 
longer in proportion to the valve than in PL ntacrwn. 

Hab. Chibbum Mouth, Druridge Bay, and Cresswell, 
abundant. 

COCCONEIS. 

The species next to be described I have had some difficulty 
in referring to the present genus, in consequence of its frus- 
tules being /ree, and not adherent to the lai^er Algse; a cha- 
racter which has been insisted upon by Ehmbei^, in the 
establishment of this genus, and adhered to by Professor 
Smith in hia ' Synopsis.' The frustiUe in this species is also 
remarltablc t» not having the median line central. But in 
certain other respects it appears to me to be a true Cocconeia. 
I have therefore classed it as such, and have done so under 
the impression that, as our knowledge of the Diatomaccse 
increases, it will be found necessary to extend the basis of 
distinction on which many of the present genera have been 
founded, in too limited and arbitrary a manner, in order that 
they may thus be made to embrace a much larger number 
of species, and thereby prevent the formation of new genera 
for the purpose of including every new form which may 
present certain structural pecidiarities apparently anomalous, 

11. C. excentrica, n. sp.^Frustules free. Valve disciform, 
convex near the margin. Median line not central, with 
terminal nodules not reaching to the margin. Strife con- 
Tcrgent, widely punctate, punctte closer and more conspicuous 



23 DoNKiN, on Mamie Dintotnoceip. 

near the margin, thus forming a somewhat opaque and 
liroad marginal band in the dry valve. Diameter from O'OOI" 
to 0002". 

Tlie eccentric position of tlie short median line seems to 
distinguish this species from every other member of the 
genus. The frustules are free, and have the power of 
moving. The endochrome is central, and of a pale-green 
colour, leaving the marginal portion of tlie valve with its 
radiate stnEe distinctly visible. The dry valve is colourless, 
and the central portion much more translucent than the 
marginal. In balsam the opaque appearance of the marginal 
band becomes obliterated, , 

Hab. Linemouth, abundant ; Cresswell, plentiful. 

Bacillakia. 

12. B. cursoria, n. sp. — Fmstules adherent, by means of 
some invisible connecting medium, into a filament, and hav- 
ing the power of moving, one along the opposed surface of 
the other. Form narrow, linear lanceolate, acute, with a 
central longitudinal line composed of thickly set, transverse 
punctse, extending from one extiemity to the other. Struc- 
ture hyaline, not striated. Length from 00028" to 00034"; 
breadth about O'OOOi". The only liew which I have ever 
seen of this species is that which always exhibits the fmstule 
with the central, longitudinal, and punctate line uppermost, 
as in fig. 12a. Whether this punctate line is situated on the 
middle of the S. V. and indicates a keel, or whether it ex- 
tends down the centre of the V. V., corresponding with the 
interial^'ular space, I am not prepared positively to decide, 
although I incline strongly to the latter opinion. My reasons 
for this opinion are the following ; 

First. Because a group of dry frustules preserving their 
natural, relative )>osition, always presents each fmstule to 
view with this line in the centre, and )>ecauBe such a group 
or filament always exhibits the F, V,, and not the S. V., of 
each individual &ustule. The same is seen in & similar ffroup 
or filament of B. paradoxa ; never the S. V. 

Secondly. Because iji frustules which appear to be imdeF- 
going the process of self- division, the punctate line is double, 
the distance between the two lines varying according to the 
degree to which the process has proceeded. (See fig. 12 A, 
PI. III.) 

This species is so abundant on the sands in some localities 
on this coast, that, in the clean gatherings from these, I have 
enjoyed frequent opportimities of obsening the movement 
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which a filament of its friistulra exhibits. The following are 
Uie facta which I have ascertained regarding thia most re- 
markable phenomeooQ : 

1, When the filament is in a quiescent state, the frustules 
are all drawn up side by side, their extremities being all in 
a line, thus forming a grovp. 

3. \^Tien a filament, previously at rest, resumes its activity, 
the movement is commenced by the second or inner fmstule, 
at one end of the filament, gliding forward along the con- 
tiguous surface of the first or outer frustule, until their oppo- 
Bite extremities overlap each other. This is soon followed 
by a similar movemeut of the 3d, 4th, and 5th, &c., all 
moving forwai-d in the same direction, and each frustule 
gliding along the surface of the one preceding it, until they 
liB%-e extended themselves into a lengthened filament or chain. 
In the course of two or three seconds after this has been 
ficcomplishcd, a retroi/rade movement, exactly of the same 
character, begins to take place, and continues until the fila* 
ment has retraced its course, and stretched itself out in a 
direction exactly opposite to the position it had previously 
occupied. This phenomenon ia repeated again and again, 
and in this manner the whole group is kept in a state of 
activity for an indefinite period of time, and all the while, if 
no impediment produces irregularity, the outer or terminal 
fruatvle, next to which the movement commenced, maintaiiiM 
a ttationary and fixed position. 

8. The rapidity with which each individual frustule moves 
is in direct ratio to its distance from the terminal stationary 
fruBtule, being most rapid at the opposite or nioring extre- 
mity of the filament. On this account, most of the frustules, 
while the filament is moving to aud fro, cross a line drawn 
at right angles to the middle of the long axis of the sta- 
tionary frustule, at the same instant of time, afterwards 
■hooting past each other like horaea on a raceeourse. 

4. The force with which the filament moves is very great, 
BO much so, that I have ob6er\-ed it upset and shove aside a 
large frustule of A. arenaria, n. sp., at least six times its own 
bulk, obstructing its path. This force is, in a great measure, 
due to the rapidity with which the frustules move. The 
time which a filament, even of considerable length, occupies 
in crossing the field of the microscope being only a few 
seconds. 

5. Light appears to be a necessary stimulus for the main- 
tenance of this motion. When a filament, in active motion, 
is placed in the dark for a short period, and then examined, 
the movement is seen to have ceased ; but again commences 
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when the filament is exposed to the light for a short time. 
Is this singular movement^ with which the present species is 
endowed^ not a vital phenomenon and independent of physi- 
cal causes for its existence ? 

6. When the mo\'ing extremity becomes entangled in any 
kind of substance intercepting its course, the opposite or 
stationary extremity commences to move, and continues to 
do so imtil the entangled extremity is set firee ; sometimes, 
in such instances, a frustule in the centre remains fixed, a 
movement of each half of the filament in opposite directions, 
on either side of it, taking place. But all these irregularities 
cease as soon as the impediment has been got rid of. 

These facts lead to the conclusion that the present species 
is a true Baciiiaria, although apparently somewhat anoma- 
lous in the structure of its frustule. The gliding movement 
of one frustule over the contiguous one is the same as is 
obsened in B. paradoxa. But it differs from this latter 
species in this essential particular, that the whole of its fila- 
ment moves on one side of a terminal frustule which is stationary; 
while in B. paradoxa, each half of the filament moves in 
opposite directions on either side of a central stationary 
frustule. 

Whether the filament is at first attached, and afterwards 
free, as in B. paradoxa, I cannot positively decide, although 
I believe it to be free, owing to its only occurring in the 
shallow furrows on the beach, where there is not a single 
vestige of vegetable life, except the free species of diatoms 
with which it is mixed. 

I think there can be little doubt that the form found by 
Professor Gregory in the Glenshira sand, and '^described as 
Nitzschia socialis, of which a group of frustules are figured 
{' Trans. Micr. Soc.,' vol. v, PL I, fig. 45) is another member 
of the same genus. ^^This species," he observes (op. cit, 
p. 80), ^^is remarkable from its occurring in the prepared 
material, afler boiling with acids, in groups of six, eight, ten, 
or twelve, or more, without any apparent connection between 
them." Groups such as these, of the present species, are 
common on slides mounted from gatherings in which it 
occurs. 

Amphiprora. 

13. Apr, duplex, n. sp. — F. V. rectangular, broad, rounded 

at the extremities, and very deeply constricted in the middle. 

Marginal plates also much constricted, and rounded at the 

emities. Hoop broad. Structure exceedingly hyaline. 

re not striated, and without punctse on either side of the 




I 

L 



DosRiN, on Marine DiatomaceiB. 20 

keel. 8. V. narrow, liiiear-lanceolate, acute, exceedingly 
convex; keel strongly Higmoid. Length &om 0002" to 
0-0026"; breadth variable. 

This fonn bears a strong resemblance to Ajn-. alata, in the 
contour of its F. V. But the abscnec of atrire in the 
valve and of puuctx on eaeh side, of the keel, together with 
the narrow linear abaiie of the S, V., prove it to be qwite dis- 
tinct from, though nearly allied to this species. The endo- 
chromc also is differently arranged from that of Ajtr. alula. 
The irustule undergoing division presents a very beautiful 
appearance, from the interlacing of the estemal surfaces of 
the contiguous and newly formed valves ; as seen in fig. 13 c. 
A double appearance is thus produced. 1 may mention, as 
a carious fact, that nine tenths of all the specimens contained 
in a gathering from Druridgc Bay, in which this spet^iea 
occurred abundantly, were in this double condition. This 
would show that the frustulca remain adherent for a consi- 
derable period after being fully developed, by the process of 
eelf-diviaion, which, in the present species, progresses with 
great rapidity. 

14. E. marina, n. sp. — Form on F. V. rectangular, elon- 
gated ; " hoop " on dorsal or convex surface of fruatule orna- 
mented with several longitudinal lines of round, distinct, and 
widely set punctie; on ventral sin^'ace. hyaliite. Length 
from 000 1" to 0007"; breadth from 0001" to 00018". S. V. 
inflated, gently arcuate on outer or dorsal margin, on 
inner or ventral nearly linear, but slightly constricted in the 
middle; extremities suddenty produced, acute. Canaliculi 
conspicuous, 11 in 0001", Striae II inO'OOl", widely punc- 
tate ; punctie large and rather inconspicuous. Dry valve h 
bright blue, in balsam colourless. 

The fact of the " hoop " being hyaline in texture, on the 
ventral or concave surface of the fnistiile, aud on its opposite, 
cohccj: or doraal surface, ornamented with six or more rows 
of large, round, widely set punctae, as may he easily seen by 
carefi^y focusing, together with the peculiar incurved longi- 
tadinal line observable near tlie inner margin of each valve, 
shows that it is nearly allied to Professor (iregory's group of 
complex Amphora.* But the outline of the entire fnistnle 
with its inflated valves, which appear to me to possess canali- 
culi and striaB which are vridely punctate, haVe induced rae, 
for the present at least, to include this large and beautiful 

" "Trans. Royal Soc. Ediub.,' vol. ili, part if, \y *7. 
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species in the genua EpUheniiti. With this opiuiou, I may 
mention, Professor Gregory cuncurB, while, on the other hand, 
Mr. Roper considers it to be a Nitzschia. But notwithstand- 
ing the high esteem in which I hold his accuracy and expe- 
rience aa a scientific observer, I cannot reconcile my views, 
on this point, with his. It seems to mc, tliat this curious, and 
somewhat anomalous, form is without those easential generic 
peculiarities of the true Nttrschite, namely, com pressed 
T&lves, with a keel to each, and its accompanying line or 
lines of pun eta; . 

Amphora. 

In describing the following Amphone I have adopted the 
terms dorsal and veiitral, as employed by Ehrenberg. These, 
though discarded by Mr. Ralfii and Professor Smith, i^re 
essentially necessary for the description of several recently 
discovered species of the present genns, in which the dif- 
ference of structure, observable in each of these surfaces, is bo 
great, that when a frustulc is seen in a focus firat shewing the 
one, and afterwards in a different focus exhibiting the other, 
the difference of appearance is so great that an observer, un- 
aware of this fact, might readily suppose that he was looking 
at two widely different forms. This is wcU illustrated in fig. 
15 a and b. The term " hoop " I have also used, in the same 
sense as employed by Dr. Carpenter,* to designate the sili- 
ceous plate intervening between the margins of the opposed 
valves. It will be observed that 1 have employed these 
terras, in the same sense, in reference to Epilhemia marina. 

15. A. litoralig, n. sp. — Form on F. V. oval, with truncate 
extremities. Hoop on dorsal surface broad, oval, slightly 
constricted, and marked with seven or more longitudinal lines 
of linear, transversely set punctse; hoop on ventral surface 
linear, narrow, widest in the middle and at the extremities, 
hyaline. Length from 0002" to 0003" ; breadth from 
00008" to 00012". S. V. dorsal margin arcuate, ventral 
linear; extremities obtuse; longitudinal line gently curved, 
situated some distance from the ventral mai^n, and dividing 
the valve into au outer and inner compartment; central 
nodule expanded into a strong, opaque, transverse bar, reach- 
ing to the dorsal margin. Stria? very distinct, moniliform; 
those of the inner compartment the finer. 

The present species is evidently a member of Professor 
Gregory's group of complex Amphora. The complex structure, 

• 'On tlie Microscope,' p. .103. 
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in this group, is apparently develo()ed, only, in the hoop of the 
dorsal surf&ce of the fnistule, which seems to be constructed, 
like the bottom of a fiattisb boat, of eeveral narrow longitu- 
dinal segments, which, like deals, are placed edgewise with 
their extremities convergent. This structure ia well seen in 
fig. 15 6, PI, in, and stUl better in A. Grev'dliana, Greg., and 
A. gpeclabUU, Greg. The complex structure then is only 
obsened aa Professor Gregory has already pointed out " when 
the fiTistule is in a particular focus." 

f{a&. Chibbum Mouth, Druridge Bay ; abundfint. 

16. A. arenaria, n. sp. — Frustule hyaline, colourless. 
F. V. rectangular; extremities slightly rounded ; sides some- 
what uneven, slightly bulged out in the middle and at the 
extremities. Length from 0001" to 0006"; breadth about 
0"001G'. S. V. convex, linear, dorsal margin rounded, near 
the extremities, towards the apices situated on the ventral 
margin. Central nodule some distance from the inner mar- 
gin ; longitudinal line much curved, first towards the dorsal, 
then near the extremities, to the ventral margin, where it 
joins the terminal nodules. 

The F. V. presents a space of the shape of a sand-glaas 
between the two gracefully curved longitudinal lines. This 
space, when the dorsal surface is in focus, is faintly marked 
with from six to eight longitudinal lines ; the outer eon- 
verging at their extremities. These indicate a complex 
structure of the frustule. 

This large and interesting form is exceedingly hyaline and 
transparent when mounted in balsam. Mr. Shadbolt, who 
carefully examined specimens with a very high power, informs 
me that "it (the S. V.) is ornamented with markings of dots 
Bt right angles to the axis as well as parallel thereto; but 
these are of the most delicate nature, and discoverable with 
difficulty under the most careful manipulation with a ~fj ob- 
jective of 165° aperture, and with peculiar illumination by 
the achromatic condenser." 

The living frustule is remarkably beautiful ; the whole 
being filled with endoclirome, having a greenish apppearance, 
and collected in dift'erent places into large, bright-yellow 
globules. In the water the ventral surface is always upper- 
most. 

Hab. Common along the southern portion of the Northum- 
brian shore. At Cresswell remarkably abundant, forming 
at least seventy parts in one hundred of the whole chestnut- 
coloured, diatomaceous mass with which the sinuosities in 
I rand, at low water, arc covered. 




8S DoNKiN, on Marine Diatomacea. 

Navicula. 

17- N. lineata, n. sp, — Form of S. V, linear-elliptical, oc- 
casionally constricted a little in the middle. Striie distinct, 
costate, and interrupted in the middle by a longitudinal, 
transparent line, running from one extremity of the valve to 
the other, nearly parallel with its margin; strise also cut 
short, some distance from the median line, by another trans- 
parent longitudinal line parallel to the last, and succeeded by 
a line of indistinct pimctse. Median line broad, and bounded 
on either side bv a narrow, rectilinear, transparent line. 
Length from 0-0023" to 00035" j breadth from 00008' to 
O'OOIS". Valve brown in balsam. 

This species is easily recognised frum N. didyma and its 
varieties by its contate, bisected strife, and by the much larger 
blank space on either side of the median line ; the constric- 
tion of the valve, when it exists, is also much slighter. Each 
half of the valve is divided into three distinct, narrow com- 
partments, by three transparent lines ninning longitudinally 
between the extremitiea ; the two outer being parallel to each 
other and to the margin, and the iiiTicr parallel to the con- 
tiguous median line. The two outer compartments each 
inclose a band of striae, while the third or inner is hyaline, 
and bordered by a longitudinal row of indistinct transverse 
punctse. 

Had. Cresswell Bay and Linemouth, abundant ; not general 
in its distribution. 

18. N. astiva, n. sp. — Form gracefully elliptical ; colour of 
dry valve blue, in balsam brown. Strite fine, distinct, costate, 
or very obscurely moniliform, reaching close to the median 
line, and crossed a short distance on either side of it by a 
narrow, opaque, longitudinal line. Length from 0002G" to 
OOato''; breadth from 00012" to 0'0022". 

This large and very beautifiil species differs from A'. Smilhii 
in its much more ^acefully elliptical figm-e, in its costate and 
much finer strite, and in the much darker brown colour of 
the valve when mounted in balsam. iV. Smithn, as it occurs 
on the Northumbrian shore, is a much smaller species, with 
rather coarse, moniliform striK, and is nearly colourless in 
balsam when csamined with a low power; it is' likewise much 
more general in its distribution than the present species, and 
occurs in every strictly marine gathering which I have made. 

Hafi. At Crcsawell and Linemouth, abundant. 

Posl»cript, 
Since the preceding pages were read before the Micro- 
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scopical Society I have, by the kiiiiliiess of Mr. lloper, and 
of Dr. Montgomery, of Pcnsiance, been favoured witii filides of 
PI. rectum, rx. sp., gathered at Penzance. The former gen- 
tleman iuforniB me that Professor Walker-Arnott lias very 
recently discovered it therr, and named it Amphiprorn Ralfaii. 
But as my description of this form has already been made 
pnblic, I hare retained it in the present contribution, I 
niuet also add, that liowcvrr reluctant I may be to dissent 
from 80 liigh an authority as Professor Amott, yet I am 
convinced that this species is a Pleurosigma, and not an Am- 
pkiprora. My reasons for holding this opinion are as follows : 
let. Because the S. V. has a sigmoid appearance; the aig- 
moidurc resiUting from the opposite margin, near each extre- 
mity, following the convex cnrvc of the contiguous median 
line. 2dly. Because the slrurtvre of the valve is that of a 
Pletirasigrna — the stria; being distinctly longitudinal and 
franwerse,— a« may be observed without difficulty by using a 
good ^ objective and the achromatic condenser with a central 
stop, aided by careful manipulation. In this way the strias, 
though very fine, come out very sharp and distinct. The 
only e\idence on wliich it appears to me the supposition rests 
of its being an Amphiprora is the contour of the f. V., wliich 
is keeled and constricted. But the discovery of PI. lanceo- 
la'lum and PI. carinatum show that this character, apart from 
the structure of the vnlve, cannot be relied upon. In both 
these species the F. V.-is very distinctly keeled, and as deeply 
constricted in the middle as most of the Amphiproree ; and 
yet their yalvtdar structure proves them to be Pleurosigmata 
— the striw heing very distinctly oblique, and indicating the 
hexagonal areolation of one section of that genua. 

These facts show that the outline of the frustule and of the 
S, V. is not sufficient to determine whether a particular 
species belongs to the one genus or to the other, and that in 
CTCTy instance the structure of the valve is the only character 
on which any reliance can he placed. The presence or ab- 
Bcnce of lateral or marginal plates, which Professor Gregory 
has recently shown to be bo universally developed in the 
AmpMprora, is also a feature of great importance, and will 
materially assist in the discrimination of species. In con- 
cluding, I may add that all the new species of straight Pleu- 
rotigmala described in this paper are closely allied to the 
Amphipror<e, and form a connecting link between this latter 
genus and the one to which they belong. 

It is necessary here to add that, while these pages were 
passing through the press, I have been informed by Mr, Roper 
that PI. lancealatum, n. sp., PI. Ill, fig. 4, is identical with 
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the variety of PL tranfrersak, BrSi., described bjr bim in 
ibe last (October) number of the 'Microscopical Joornal'; that 
PL lanceolatum, however, is distinct from PL iransverMoie, I 
think is proved by the fact that the former is the most common 
member of its genus on the Northumbrian shore, while I have 
never, yet, met with a single specimen of the latter. I may 
also state that De Brebisson considers it a distinct species ; 
he has informed me, within the last few days, that in Sep- 
tember, 1852, he discovered it on the sands at Dives, with 
many other species. But, unfortunately, he never published 
any description of these. 



On a New Method of Mounting Objects. By Thomas 
Shearman Ralph, Esq., Wellington, New Zealand. 

(Head November 12th, 1857.) 

With the accompanying specimens which I have sent for 
the acceptance of the Society, I feel much pleasure in adding 
a few observations as to the mode in which they have been 
prepared, and the manner of mounting them. I have looked 
over uU the papers and oommunications of the Society in the 
* Quarterly Journal,' and I hope what I have to say may 
prove as useful to some of the members as many of their 
observations have been to me at this far distant point of 
the globe. And I trust what I may have to say, if not 
savouring of novelty or usefulness, will be acceptable, as a 
proof that I have not been idle in the interests of the So- 
ciety. 

The specimens, as those now sent, will be found to be 
mounted of! perforated slides of glass — a plan which X saw 
put into practice some years ago, but which was then only 
adopted with wooden slides ; but I think the present is a more 
suitable mode of mounting, as the glass is less likely to bend. 
1 found considerable difficulty at first in making the prepara- 
tions ; but practice has made me more handy, and I am able to 
complete a sample in ten minutes. And as they are neater 
looking, I think they may supersede the use of the wooden 
ones. The method which I employ, when put into practice, 
will also enable any person to ms^ke cells of any required 
form or size, such as those in which tongues of the mollusca 
have been put up. 

Take a slide, of as great a thickness as can be usually had. 
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and place under it a piece of blotting-paper folded so as to 
support tlie central square inch only, where the hole is to 
be drilled ; have then prepared a Bteel instrument, called by 
watchmakers a broach, which is a five-sided, well-tempered 
tool, and sharpen it on a hone of some hardness {or on a 
a Hint), so as to give it a three or more eidcd cutting end 
(this tool should be let into a cedar-pencil stick previously 
deprived of its lead and glued up again), dipping the point 
into oil of turpentine, place the end on the glass where the 
perforation is required, and endeavour to pierce it by a 
steady drilling movement ; the first eflect will be to break oflF 
a small piece of the surface of the glass, or, if the operator has 
been too rash, to break it into pieces. Once the surface has 
been thus scratched, proceed with the drilling, always keeping 
a drop of turpentine on the spot ; in one or two minutes the 
drill should penetrate tlirough to the other side. Some- 
times I place my finger behind the spot where the glaaa 
generally drops out in a small piece before the point of the 
instrument. A small hole being thus made, proceed next 
with a fine rat-tail file, dipped in turpentine, and drill on, 
and use larger sized files till the required opening is made. 
Mem. Tlieae are standing rules : Always begin with a re- 
cently sharpened broach; always keep it and the files we/ 
with turpentine, and in screwing the rat-tail file through 
the glass always use it with an vrutcrewtng movement, as if 
you were using a tumscrew to take ottt a screw, for the 
reverse movement immediately locks the tool into the glass 
and a leverage is used, and the glass shivers into pieces ; and 
never use the tool with any leverage against the edge of 
the glass. Two to three minutes more should sufiSce to 
drill through to the extent required (I have made ravself a 
teat tube-stand with holes large enough to hold the lai^st 
tabes made ; and there are six or eight holes in the piece of 
glasi!) ; and the required evenness of the edges of the hole 
may be broutrht out by using a carpenter's rose or counter 
rink, previously sharpened, and then hardened in the fire to 
flint hardness. This is also to be used with turpentine, and 
in ten minutes from the commencement of the operation 
almost any person may have one ready for use. The other 
cells are made in the same way, only larger sized files and 
fiat files are used, according to the fancy or need of the 
operator; but the edges of these cells do not require the 
labour of polishing ofi', as the faults are not discernible when 
the cella are filled with balsam ; and if made of uniform 
ahape or outline, they will be found to be quite neat enough. 
A friend of mine here (an army sui^eon) whom I have 
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inoculated with a ])aaBion for the microscope, &c., and who 
has tiinied out better specimens of all kinds than I have, 
takes the following plan, for two reasons : one, that the pro- 
cess is quicker ; and the other, that there is less likelihood of 
breaking the glass. He has prepared a stout plate of brass 
about the same thickness as the glass, and this plate is per- 
forated with such sized and shaped openings as he wishes to 
make in the glass. The glass is then cemented to the plate 
with melted shelUIac or wax, and when cold, a diamond is 
drawn, round the opening in the plate so as to scratch out tlie 
size on the glass — this is done chiefly to limit the fracture of 
the glass. He then perforates the glass, in the manner I 
have already described, with the broach, and uses the rat- 
tail files with the most unsparing vigour, so as to shiver the 
glass to pieces as far as the marked outline of the eell. This 
is done in a minute or two, and then, polishing the edges a 
little, he soaks off the glass in a solution of soda, or melts off the 
cement. I strongly recommend any micivDscopiat who is in the 
habit of making a variety of preparations, to make trial of this 
method. Tlie method once acquired will prove useful to him 
in a variety of ways, as the size of the cell can be enlarged 
when there is none at baud but a small, one; and too large 
cells are objectionable ; cells just sufficiently large to hold 
a specimen are, to ray mind, better than those which are 
mure roomy. 

The question was asked me when I was in England if I 
know hoiF to fill a cell with Canada balsam and leave behiud 
no air-bubblea. I replied in the negative, and now 1 can 
r'ate how to accomplish this. Fill the cell with clear spirit 
of turpentine, place the specimen in it, have ready some 
balsam juat fluid enough to flow out of the bottle when 
warmed by the hand; pour this on the object at one end, 
and, gradually inclining the slide, allow the spirit of turpen- 
tine to flow out on the opposite side of the cell till it is full 
of balsam ; then take up the cover and carefully place upon 
it a small streak of Canada balsam from one end to the other ; 
this, if laid on the cell with one edge first, and then gradually 
lowered till it lies flat, will drive all the air before it, and 
prevent any bubbles from being included in the cell. It can 
be easily put on so neatly as to require no cleaning when 
dry. If the cover is pressed down too rapidly the balsam 
will flow over it and require to be cleaned off when har- 
dened, for it caimot be done safely while fluid at the edges. 

Minute specimens, I find, can be very easily mounted, , 
free from air-bubbles, by placing first the object on the slide, 
and then the cover over it, and afterwords allowing the 
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Canada balsAm, thinned down or diluted with chloroform, 
to flow in till the object is surrounded by this medium, aud 
the whole space under the cover occupied by it. The chloro- 
form rapidly cTaporatfis, leaWiig the Canada balsam in the 
condition it was before mixture with the chloroform, and 
harder at the edges. Mem. This mixture of cliloroform and 
Canada balsam should not be kept mixed as it is apt to be- 
come cloaded after some time, although it has no prejudicial 
effect on the Hpecimens when recently made. 

Tlie advantage attending this process is well worthy of note, 
i. e., that no application of hc^t to the animal tiseues is 
needed, and no coagulation of albuminous fiuids, &c., can 
take place. Those who have laboured in making prepara^ 
tions of various kinds can Bcarcely have failed in encountering 
some specimens difficult of preservation, such as tongues of 
mollusca, and other oily or fatty subjects. These, it is gene- 
rally known, may be cleaned by immersion in turpentine, but 
if heat be aftcrwprds applied in putting them up, they are very 
apt to become turbid ; hence the value of the above process. 
I soak such fatty specimens in turi)entine till 1 find them 
clean enough, but before this I ivash the specimen clean with 
a brusli dipped in turpentine, or, if spirits of wine or water is 
used, allow the si>ecimen to dry first, before subjecting it to 
the turpentine. The object having been so cleaned and laid out 
on a small piece of glass, such as a piece of broken slide, place 
uiotiier piece of glass over it, and secure them by binding 
it round with fine silver wire (such as may be obtained by 
unwinding a harp string), and place the whole in a jar or 
widc-monthed bottle filled with turpentine. When well 
soaked for several days, or it may be for weeks, take out, and 
carefully brush the specimen, if it requires and will bear it, 
to free it from turbid matters at the edges. Mem. Long 
continued soaking in turpentine is apt to render some objects 
brittle, but if cleaning is not very requisite they are not too 
brittle to mount. 

In this way I have treated the polypidoms of Polypi, and as 
these also contain air, I find they require no aid from heat or 
the action of an air-pump, as I have lately sc^n suggested, 
but merely due time for immersion in a siifficieiU body of 
turpentine. When the tiirpcntine gets too dirty to do 
this work, it may do duty in grinding holes in the glass 
slides. 

I have found certain animal substances still more re- 
fractory ; oa, for instance, the parasite of the Whale, which is 
esceedingly oily, and difficult to purify under the influence of 
tnrjrentinc! As a rule, if I find these specimens become 
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white or opaque under its actiou, I transfer them to rectified 
spirits of wine, and, after a good soaking, employ turpentine, 
and vice versa. 

Again, the best way I know of preparing the feet of Insects, 
&c., is first to wash the feet, wliile the insect is alive, with 
spirits of wine, then holding it by a pair of forceps close 
to the edge of a clean piece of glass, the insect will lay 
hold of tlie upper surface by its foot, then suddenly drop 
another small piece of glass over it, so as to retain the foot 
expanded, and cut it off with a pair of scissors, tie up, and 
soak to get rid of air. 

The tongues of flies are most easily made to protrude by 
pressing the head between the finger and thumb, over the eyes, 
or with a pair of forceps ; the air appears to be forced into 
the trachea, and distends tliis organ freely, when it may be 
laid on a piece of glass, another placed over it, and then 
severed from the insect and subjected to the turpentine pro- 

With regard to vegetable tissues, I have had much diflS- 
culty, and shall be glad to obtain more information. My de- 
sire has been to obtain such a medium as will solidify or 
viscify around a specimen which has been preriously pre- 
pared in glycerine, and sueh a medium must not disagree 
with the glycerine so as to exhibit oily globules, &c. At 
present, I cement glycerine contained in cells with mastic 
dissolved in creosote, the glass cover generally projecting 
over the edge of the cell, so as to allow the mastic to surround 
the edge of the cover both above and below. I am inclined 
to think that those glycerine -prepared specimens keep beet 
which are mounted in a cell with a small bubble of air con- 
tained, as I think the glycerine does not escape so freely ; 
the escape of glycerine from apparently well-secured ceUs, 
appears to me to be due to its great expansive property, 
besides its tendency to deliquesce. 

March, 1857. 
Since I wrote the above, some months ago, I have made a 
decided advance in the preparation of some insect-tissues. I 
adopt the following plan : Place the insect alive in sweet 
spirits of nitre ; it will die rapidly, and the air will be freely 
expelled, partly by reason of the volatility of the medium, 
and those with a proboscis, &c., will protrude it. After 
soaking a day, the specimens arc to be rapidly transferred to 
a small quantity of clean spirits of turpentine, when all the 
sweet spirits of nitre will be expelled in the form of globules 
charged with grease; immerse in a further supply of tur- 



Heptrrl of Sub-Committee. 39 

I pentme iu a cleau bottle, and when the siwciraeii has been a 
day or two (perhaps a longer time may be required for some), 
1 be mounted in tlie cliloro-balsam, as I have described 
above. 

Refractory specimeiis, or those whicli are very oily, may, 
after immersion in sweet spirits of nitre, and cleaning in tur- 
pentine, be again soaked in sweet spirits of nitre, when the 
turpentine will be expelled. If they are then a second time 
taken out of the sweet spirits of nitre and plunged in turpen- 
tiiie, the clearness of the globules which escape will indi- 
cate if the specimens are sufficiently cleansed. Mem. The 
sweet spirits of nitre must be fully espelled, or the Canada 
balsam will assuredly quarrel with it, and form a cloud round 
the object. 

I am modifying the above plan by using sulphuric ether 
dissolved in three times its bulk of spirits of wine, 

I inclose three specimens for the acceptance of the Society, 
with four sUdes, illustrating that part of the paper on perfo- 
rated slides for mounting objects. 

No. 1, is a slide done with a broach. 

No. 2, a fiirthcr stage, with the atlditional use of one 
file — both done in eight minutes. 

No. 3, a completely finished, perforated slide. 

No. i, a cell cut out of a portion of a slide, and roughly 
mounted. 



REFoaT of the Sub-committee of the Microscopical Societt 
on the Best Form of Universal Attachment ttf the 
Object-olabs to the Body of a Compound Microscope. 
(Read November 12th, 1857.) 

Th8 practical inconvenience that has arisen from the 
adoption, by different makers, of various modes of attaching 
otgect-glasses has long since been universally admitted. 

In recommending a form of attachment for general adop- 
tion, it appears necessary to consider the following conditions : 

1. That the greatest amount of truth be ensured, both in 
the centei-inp and in the parallelism of the axes of the body 
and object-glass. 

2. That the linear aperture be large enough to transmit 
aU the pencils that can fall upon any ticid-glass in ordinary 



40 Report of Sttd-Cawtmittee. 

3. That the fitting must be capable of construction in an 
ordinary latbe. 

In order to ensure paraUeliam of the axea, & face-fitting is 
generally considered necessary. It also appears desirable 
that the inside fitting should be in the body of the micro- 
scope, and the outside fitting on tlie object-glass. Of the 
various modes of attachmeut that have been suggested, that 
which appears likely to fidfil most completely the conditions 
of perfect centering, is a cone of about 40°, surmounted by 
a screw which enters & loose nut placed above tlie hollow cone 
in the body of the microscope, but the practical difficnltiea 
of manufacture appear insurmountable ; it is therefore pro- 
posed to relinquish the greater degree of accuracy that might 
thus be obtained, in favour of a mode of fitting that is at 
present partially in use, namely, a sci-ew, surmounted by a 
plain collar or guide, for facilitating the application of the 
object-glass. As the correct centering must practically de-_ 
pend oil the screw, it is strongly reeommeuded that the inside 
and outside screws should both be cut by a traversing man- 
drel, or by a traversing slide-rest. 

Having thus considered the form of the attachment, it re- 
inains to determine the most appropriate dimensions of the 
several parts. A screw, containing thirty-six threads in an 
inch, having an angular thread of 5+°, slightly rounded off 
at the top and bottom, has been considered the most appro- 
priate. The largest linear aperture, at the junction of the 
object-glass with the body of the microscope, will be required 
for objectives of low power having the widest compatible 
angle of aperture ; this is not likely to exceed 72 to "73 in. 
with the greatest diameter of field-glasses now in use ; hence, 
■8 in. may be taken as sufficient for the external diameter of 
the screw. The length of screw recommended is J, or 125 
in., comprising 4^ threads ; and that of the guide or collar 
■15 in. 

In order to ensure uniformity of dimensions among diffe- 
rent manufacturers, it has been thought desirable that an 
application be made to Mr. Whitworth to construct the 
requisite number of hardened gauges, of exactly equal dimen- 
sions, and he has kindly undertaken their construction. 

The proposed set of gauges consists of a templet and ring 
of exactly '8 in. external and internal diameters respeetively; 
another templet and ring corresponding in diameter to the 
bottom of the thread, which Mr. Whitworth has determined 
to be 7626 in., to be used as gauges for the plain parts of 
the fitting; and a master-tap or "hob" for cutting screw 
tools. 
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It ia further rMommcnded that a set of gauges should 
pertnanently remain in the custody of the Society, fur the 
purpose of comparison, in case of any question arising as to 
correctness of gauge. 

(Siffiied) GEontiE Jackson, 
Charles Brooke. 
H. PUBIGAL, Jun. 

At a meeting of the Microscopical Society, held on Wed- 
nesday, the nth of November, 1857, it was resolved — 
That this report be received and adopted. 

It was stated by a member of the sub-eomuiittce that the 
three principal London firms had agreed to adopt the pro- 
posed gauges, which are now in the course of manufacture; 
and that any microscope maker miglit obtain them from 
Mr. Joseph Whitworth, of Manchester, at the coat of £2 10s, 
the set. 



Precise Directions for the Making of Artificial Calcdli, 
mth some Observations on Molkculak Coalkscenub, 
mtpplemenlary to those on the same Subject, publialted in 
the ' British and Foreign Medico-Chirurifical Review ' for 
October, 18y7. By George Rainkv, Lecturer on Ana- 
tomy, &c., at St. Thomas's Hospital. 
(Rtad December 9l!i, 1857.) 
Since my paper ou the " Elementary Formation of the 
Skeletons of Animals, and other hard sti'ucturcs formed in con- 
nection with living tissues," was communicated to the 'British 
and Foreign Mcdico-Chimrgical Ileiiew,' my attention has 
been directed to the improiement of the process for the ob- 
tnining ofartificial calculi therein given. In this respect I have 
felly succeeded, and am now enabled to give a formula and 
directions, which if strictly followed will never fail to ensure 
satis&ctory results. 1 have, besides, in course of eiperi- 
Boeoting, observed some facts with which I was unacquainted 
when I wrote my first paper. And as the subject is espe- 
cially connected with microscopical science, I am ainious 
of bringing it more directly under tlie notice of the Micro- 
scopical Society. My present process differs fi»m that given 
in the ' Medico-Chirurgical Review ' only in having the 
exact quantity of carbonate of potass indicated, and the 
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precise densities of tlie two solutions 8})ecificd. As sevn^t 
applicatious have been made to me, implying the vant of 
explicitness in the first formula, I hope the tedious miuutc- 
nesa with which the details of the present process are given, 
will be excused. 

This process consists in introducing into a two-ounce 
phial, about three inches in height, with a mouth about one 
inch and a quarter in width, either one ounce or half an 
ounce, by measure, of a solution of gum aiabic saturated witli 
carbonate of potass (the sub-carbonate of the old Pharmaco- 
piEas) of r40C8 Bpecific gravity, when one ounce of thia 
compound solution will weigh 672 grains. The solution 
must be perfectly clear, all the carbonate of time which had 
been formed by the decomposition of the malate of limfi 
contained in the gum ha\-iug been allowed completely to 
subside. Next, two clean microscopic sUdes of glass of the 
ordinary dimensions, are to be introduced, with the upper 
end of one slide resting against that of the other, and with 
their lower ends separated as far as the width of the phial 
will permit ; and, lastly, the bottle is to l>e tilled up with a 
solution of gum arabic in common water of 10814 specific 
gravity, one ounce of which will weigh 520 grains. Tliis solu- 
tion must also be perfectly clear, having been first strained 
through cloth, and then left to stand for some days to allow 
of the subsidence of all the floating vegetable matteT. It 
must also be added gradually to the alkaline solution, that 
the two solutions may be mixed as little as possible in this 
part of the process. The bottle must now l>e kept perfectly 
still, covered with a piece of paper to prevent the admission 
of dust, for three weeks or a month. Time would be saved 
by employing a dozen bottles thus charged, and examining 
their contents at stated intervals according to the chief 
otrject sought for in the experiment. The soluble salts of 
lime to be decomposed by the snbcaj-bonatc of potass are 
contained in the gum, in combination with malic acid, and 
also in the common water. Muriate of lime dissolved in a 
solution of gum from which all the lime had been previously 
separated would answer a similar purpose, provided the 
quantity of muriate were not in too great excess for the 
gum, when crystals of carbonate would be formed with the 
globules, and the surface of the slide would become covered 
with coalescing patches of the latter. 

But there is another crystalline compound in gum, which, 
when I wrote my first paper, had not occurred to my notice, 
and which, combining with the globules of carbonate of lime 
formed at the lower part of the slide, contributes to the for- 
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mation of the largest und most bcautiiiil calculi, and whicti 
are coimeeted with some very singular facta tending to throw 
light upon the Bubject of cryBtaltization, This compound is 
the ammoniaca-magnesiBn or triple phosphate. I am not 
aware that this salt has ever been noticed before in gum 
arable; but the existence of all the elements entering into 
its composition are mentioned in the analysis of gum by 
several chemists. (See Turner's ' Chemistry/ p. 855.) It is 
thrown down by the excess of subcarbonate of potass ordered 
in the formula, for if no more of that salt were added to the 
gam than jnst sufficient to neutralize the vegetable acid in 
oombiuation with the hme, the triple phosphate would be 
retained in solution. Ilencc this substance, not beginning 
to be deposited until after the carbonate is formed, occupies 
a place on the glass slides, just beueath the lowest particles 
of the globular carbonate with which it combines, forming a 
oompound of carbonate of lime, gum, and triple phosphate 
all molecularly, and now, I believe, chemically, combined. 
But this latter fact would require a more accurate analysia 
of the compound than I have yet been able to make. The 
examination of these slides shows what is taking place in 
different heights in the solutions during the progress of their 
diffusion ; and from the dowiiward direction in the surface ol 
the slide upon which the globules to be examined arc depo- 
rited, they become attached to it as the result of their motion 
upwards — the necessary consequence of the diffusion of fluids 
of unequal densities so placed one with respect to the other. 
And the success of the process for formipg the largest and 
most perfect globules will require that the adjustment of 
these densities be such that the two compounds — ^the globu- 
lar carbonate and the triple phosphate — should be formed as 
nearly at the same time as possible, and at the same height 
in the fluid, and that they should remain suspended until 
all the smaller globules in the same vicinity have become 
attracted by, and incorporated with, one another. After 
which some of the larger ones thus formed will fall to the 
bottom of the bottle, whilst others, being attracted by the 
surface of the glass, placed in an inclined plane above them, 
will become adherent to, aiid blended with it, so that after 
their separation a mark will remain permanently on the 
glass, having the form of the part of the globule which had 
thus been connected with it. If the alkaline solution be too 
thick, and the simple solution of gum not sufficiently so, the 
alkali will a&cend more rapidly in the bottle than the gum, 
which not being sufficient in proportion to the quantity of 
carbonate formed to prevent the crystalline arrangement of 
its molecules, regulu' crystals of carbonate of Ume wiU. 

vol.. VI. S H 
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reGult. These, however, will only exist towardg the upper 
part of the slide ; and examined from above downwards, they 
furnish an opportunity of seeing all the changes which the 
form of the crystals of carbonate undergo as they become 
eombined with a successively increasing proportion of glu- 
tinous material. The particles, as thus examined, will be seen 
passing through all forms intermediate between the perfectly 
rectilinear figures and true spheres. (See Plate IV, fig, 1.) If, 
on the contrary, the density of the alkaline solution be not 
sufficient, the globules will fall to the bottom of the bottle too 
rapidly to coalesce in sufficient numbers to produce lai^ 
calculi. When the densities of the two solutions are pro- 
perly proportioned, as in the formula here given, the globular 
carbonate, without triple phosphate, will be found chiefly at 
the upper part of the slide, and the combination of the two 
at the lower. And still lower down are the crystals of triple 
phosphate unmixed with carbonate. Sometimes these crys- 
tals are very minute and imperfect, whilst at others they 
are larger, and exist in a perfectly crystalline state, increasing 
in size as they are deposited higher up on the slide until they 
come into the vicinity of the globules of carlwnate, when 
tliey gradually loose their rectilinear form, and become so 
thoroughly iueoporated with one another, or with the glo- 
bules with which they are brought into contact, as to lose all 
traces of their previous crystalline arrangement (fig. 1). 

It may seem singular that gum should have the power of 
opposing the rectilinear arrangement of the molecules of car- 
bonate of lime, and not of triple phosphate or of phosphate 
of lime, as mentioned in my first paper, to which I must here 
refer, although each is equally in contact with the gum when 
it assumes its solid form. This probably arises from the 
carbonate of lime having a chemical attraction or affinity for 
the gum, and therefore combining with it, whilst the triple 
phosphate has not ; and therefore, this substance uot entering 
into intimate molecular miion with it, the cohesive attraction 
between the moleculesof thegum cannot influence effectively 
the repulsive force acting upon the ultimate molecules of the 
triple phosphate ; but when the triple phosphate is brought 
into contact with carbonate of lime combined with gum, 
which has been shown to have a strong attraction towards 
solid bodies, as is seen, for instance, by its action on glass, 
then the molecules of triple phosphate becoming, through 
the chemical agency of the carbonate of lime, in more inti- 
mate union with the molecules of the gum, and now having 
the repulsive force separating them overcome or neutralized, 
are brought imder the effective influence of the attraction of 
l^avitatioa ; so that the globular compound of carbonate of 



w-tificiat Calculi. 4S 




» 



lime and gum act in tlie same way upon the triple phosphate 
as the simple gum did upon the pure carbonate of lime. 
Now a very simple fact will show that this reasoning is cor- 
rect, and that the n^pulsive force acting upon the molecules 
of the triple phosphate, aa also upon those of the pure car- 
bonate in these compound globular calculi, is not destroyed, 
but only overbalanced by the cohesive attraction of the gum, 
and is there ready to display its repulsive power upon their 
molecules as soon as this balance is destroyed and a prepon- 
derance given to the repulsive agent. The fact here alluded to 
is shown by the immersing for an instant of a slide, on which 
calculi of triple phosphate combined with globular carbonate, 
and calculi of globular carbonate without triple phosphate 
have been formed, in any liquid heated to 212°, as, for in- 
stance, distilled water, turpentine, olive oil, Canada balsam, 
&c., when the molecules of the former of these calculi will 
instantly atart from the curvilinear to the rectilinear arrange- 
ment, that is to say, will pass into well-defined crystals of 
various sizes, and of a more or less rhomboidal figure, whilst 
those of the latter calculi — the globular carbonate — will not 
be in the least attected. The explanation of this fact appears 
aufliciently obvious. In the calculi containing the triple 
phosphate combined with the globular carbonate there is a 
amaller proportion of gum than in the globular carbonate 
calculus, and hence the escess of the attractive over the re- 
pulsive force may be presumed to be less in the former than 
m the latter calculi ; so that if the forces of attraction be 
equally weakened in both kinds of calculi at the same instant, 
one may pass into the crystalline state, whilst the other re- 
taina its globular form, as shown in the experiment. Now it 
is only necessary to suppose that heat, in this instance, has 
we^ened these attractive forces.* 

It seems to me that this experiment, in conjunction with 
the facts connected with the conversion of the crystalline 
into the globular form of carbonate of lime and ammoniaco- 
magnesian phosphate, by the action of a substance possessing 
a particular kind of cohesive attraction (for I may observe 
that gum is not the only substance which produces thia 
effect), furuishes both analytical and synthetical evidence in 
proof of the correctness of the principle advanced in this and 
in my first paper. (See ' Medico-Chimrgical Review,' for 
July, 1857.) 

After the slides have been withdrawn from the bottles, all 

It mu in J intention to ba»c nude some observaliona npoo llin probable 

nature of the re|>ul»i»e force nnd ils action in tlie production of crjatols ; 

but u sueli obgervBlioDB could oulj iiafe bceu of * speculalive cbnrncter, I 

I Jhwii UiM^il but to oiuii Uwoi. 
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the globules deposited on their upper surface may be rubbed 
off with the linger, and this surface, if necessary, washed 
with hydrochloric acid, care being taken that it does not 
touch the edge of the slide, and so reach the opposite surface. 
Afterwards, the lower surface, thia having the clearest glo- 
bules upon it, must be well washed for several minutes by a 
stream of water running from a tap, so that all the gum may 
be removed. It will then be necessary to wash it in distilled 
water, in order that no deposit from the impure water may 
be left on the glass. The specimen should now be dried on 
a plate over boiliug water, especially if it is to be put up in 
Canada balsam, and washed with oil of turpentine. The 
Canada halsam must not be boiled on the same slide, as the 
globules containing the triple phosphate would, in that case, 
become filled with rhomboidal crystals, as before obserred, 
but the inspissated balsam may he poured hot upon the cal- 
culi firom another slide. Lastly, a thin glass cover, of the 
width of the slide, may be put upon it, resting at each end 
upon a ledge of thin glass. The calculi which remain in the 
bottle may next be examined. Those of the largest size are 
not quite so clear as those on the lower surface of the slide ; 
but the rest, wliich are of all sizes, especially the very small ones, 
are much more accurately elliptical than those adherent to the 
surface of the glass — -the mechanical conditions under which 
they are formed being less disturbed by the attraction of 
adjacent objects. The internal ellipses, also, and all other 
points indicative of the manner in which they were formed, 
are more recognisable in those which have subsided irom the 
fluid in the bottle. There are, among these, calculi which 
have remained in the solution of gum for about a year, very 
large, generally dumb-bell shaped ones, of a transparency 
almost equal to that of glass. They especially resemble the 
very early deposits of the shell of the oyster.* Of these 
elliptical particles which are adherent to the slide, one of the 
poles, being blended with the substance of the glass, seems to 
be gradually shaded off, and is thus made to appear imper- 
fect ; this molecular union with the glass ftimishing an 
example of the remarkable tendency which the carbonate of 



' Tbe; exhibit somnwlitit ut a iiacrcaus apiicaruice, being irridescent when 
KCn by tranamitted light ; but bj polurized ligbt, thaueb snowing b rerj dia- 
tiuct cross, tbe; do not eibibit pnamHlic colours. Tins 1 believe is to be 
accounted for bj tbeir cobesioti oeing so perfect, tjjat tbe moleculei, Ihougli 
attracted in straight lines bj Ibc farce of gravity, are still capable of resist- 
ing h force of remilsioD nliich in a lowtr slate of cohesion would bring 
them into a crystidline condilion; wliich condiliou is, I believe, the cause oT 
tbe whibition of the prismatic oalours in llie other, larger calculi as seen by 
polarized l^bt. (See plate, &c.) These calculi undergo no change b; being 
boiled in distiiled water. 



» 



» 



Raikkt, on Art^cial Calculi. 47 

lime hafi to combiuc witli hard substances, The slide upou 
which these particles have been formed U permaneiitly 
marked by the part of the globule wliich had tliiis been 
attached to it. The particles on a slide, where the experi- 
ment has perfectly succeeded, come ia the following order, 
taking them as they are seen from above downwards. First 
come the minute spherules and dumb-bells, which get larger 
ms they arc situated lower on the glass; next, the particles 
are seen to get smaller, though of a more perfectly spherical 
form, and here begin to be mixed with very large globules. 
These, having the most carbonate in their composition, exhibit 
a laminated arrangement, whilst those which are chieily com- 
posed of triple phosphate have their surface nodulated, 
being studded with minute crystals; this is especially the 
case in the calculi which have been several mouths in the 
solution ; lastly come the crystals of triple phosphate passing 
into a globular form, being mixed only with a small propor- 
tion of globular carbonate ; and, last of all, are the crystals 
of pure triple phosphate, with their sides and angles beauti- 
fully sharp and well formed. These appearances, and 
the proportions in which these several kinds of globules 
exist, will vary in different specimens, depending probably 
npoD differences in the composition of the different kinds of 
the gum employed in the experiment, as well as upon other 
accidental causes .*^ 

There is yet another description of artificial calculi pre- 
senting characters differing in many respects from those 
already described, prepared by dissolving one pound of gum 
araltic in two pints of water, and straining the mucilage 
through a fine hair sieve, and then putting one pint of the 
solution with two ounces of sulicarbonate of potass, weQ 
mixed together, into a quart bottle, and after twenty-four 
hours adding, by means of a syphon, the other pint of mu- 
cilitge.t and after that leaving the bottle at rest for six 
weeks or two months, when the calcidi will be found 
adlierent to its sides, or in the fluid at the surface. 

* Besides tbcse, titert aic otiici erjslala formeJ m tliesc aolutions, hut 
thej are all soluble eiceptiDg tliose of bicarbonnte of lime, whicli are pro- 
duced by 9OU10 of lie carbonate becoming combiaed with llie carboiiio 
acid set free bj the tkction of tbe acetic acid upon tlie siibcarbonate of 
poloas. The quantity of the acid being the result of Ibe acetouii fertnenta- 
Uon, is mmt abuniiaat iu iv^mi temperatures. All crystals produced 
b^ double duooni position in a solution of gum, which do not comoine olte- 
nioally with it, urc large and wdl-rormcd; bcnce such a process may be 
taken advaotiige of to cryatalliza soiuc salts, otbenfise difficult of 
ctjslalliuition. 

f II uiay be observed that in this iastaaco tbe insoluble particles Soatiiig 
in the mucilage will not have had time to fall to the bollom of the bottle. 
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ThcBc calculi are very large, being ^gtli or j'oth of « 
in diameter, and apherical, excepting sometimes on t 
which was in contact with the glass, which is flattened. 
They are beautifiilly laminated, and coalesce in the same 
manner as those before described. When treated with weiUc 
acetic acid they effervesce, and leave a residue of amorphous 
matter. When dritfd they retain their globular figure, hut 
have not the smooth and glassy appearance of those formed 
on the sKdes. Under polarized light they present a cross and 
appear somewhat coloured, but do not exhibit the prismatic 
coloiirs. They cannot be preserved in any fluid, as they 
suffer disintegration and gradually disappear. Even if they 
&XC put up in a cell with the solution of gum in which they 
were formed, still they gratlually, though only partially, 
suffer disintegration. All the carbonate of lime disappears, 
bat a residue is left having the same laminated appearance 
{though seen very faintly) aa the original calculus, but this 
residue is not in the least visible by polarized light. These 
peculiarities are, I have no doubt, due to the presence of a 
quantity of insoluble vegetable matter intimately mixed with 
the particles of carbonate, which prevents that complete coa- 
lescence which otherwise would have taken place ; and hence 
in these calculi the molecules are kept together with but a 
very feeble cohesive attraction, as is indicated by the absence 
of that degree of transparency which characterises the other 
forms of artificial calcidi when perfectly dry. Hence it 18 
probable that the force which keeps these heterogenous par- 
ticles together is chiefly, if not entirely, the attraction of 
gravitation. Consequently when they are remoied from the 
bottle in which they were formed, where all the molecules 
entering into the structure of each of them would have been 
CJtactly balanced between the mutual attraction of the mole- 
cules themselves, and that exerted upon them by the various 
part of the bottle, to a small cell of glaas where they will be 
brought into much closer contiguity with surrounding ob- 

{'ects, this balance will be destroyed, and the molecules, 
leing now attracted by surrounding substances more forcibly 
than by one another, their separation will ensue. The vegetable 
matter molecnlarly united with the carbonate of lime being 
very light, and probably having a slight cohesive attraction 
existing between its own particles, will retain its place, 
whilst the particles of carbonate will become attached to the 
sides of the cell. I consider that there is nothing wonder- 
ful either in the facts here stated respecting these calculi, or 
in the explanation of them here advanced. It ia only just 
what might have been anticipated under such circumstances, 
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i|ind it is pxcee<iingly probalile that a process very similar to tliia 
'frequently takes place in living structures, and Uiat manyof the 
&ets presented bythe molecular disintegpration of li%ing tmeiieB, 
Slid iiBually attributed to the direct influence of a vital force, are 
the immediate effect of a mechanical agency. One thing ia 
certain, that where the conditions necessary for the operation 
of physical forces upon the molecules of matter are present 
whether in oi^anic or inorganic substances, these forces do act 
either effectively or ineffectively. Vitality may oppose,' modify, 
or direct their operation ; but there is no reason to belicTe 
that it ever either creates or annihilates them. The force of 
gravity, or. universal attraction, would want its most distin- 
^oiftbing attribute, if every molecule in the universe were 
not, at all times and iu all places, under its influence; and 
it is illogical to suppose that in the case of vital organismA 
a distinct force exists to produce results perfectly within the 
reach of physical agencies, especially as in many instances 
no end could be attained were that the case, but that of 
opposing one force by another capable of effecting exactly 
the same purpose, 

For a full discussion of the question of molccijar coales- 
cence, as applied to the hard structures of animals, I must 
again refer to my former paper in the ' British and Foreign 
Medico-Chirurgical Review;' hut from what has just been 
stated, it would be unreasonable to conclude that this process 
ends there, and that the skeletons of plants, as well us all soft 
BiinctureB, both animal and vegeitable, are not equally under 
its influence. Many considerations appear to me to justify 
the inference that the constituent materials act upon one 
another, and are acted upon by the physical forces in the 
same way in plants as in the shells of animals. And as to 
the effect of coalescence on the molecules composing soft 
atructures, it must of necessity be the same as on those of. 
hard onea, unless it be a fact that the physical laws which 
act apon matter in a feeble state of cohesion, are not the 
same as those laws which act upon it when this force of co- 
hmon is augmented. It is true that the process of coales- 
cence in soft structures does not admit of that rigid demon- 
Btration which it does in hard ones, in consequence of its 
being in the latter so slow and gradual as to afford ample 
Opportunities of our observing it through all its stages. 
Whilst in the former it would take place too suddenly to 
leave any traces of the precise manner in which it had been 
effected. And most probably the real nature of this process 
would never have been understood if it could not have been 
demonstrated on artificial products; for although there are 
evidences of ita real nature in the calcifying sheUa of cntsta* 
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ceanB and molluscs as demonstrative of the manner in which 
it is produced, as in the artificial specimens, still these 
occurring in contact with living structures, would always 
have left a douht as to what part of the ])hcuomenon was due 
to vital aud what to physical agency, and thus the question 
would have remained a debateable one. And certainly the 
CTtoblast tlieory of Schwann and others — the very found&< 
tion-stone of modem histology — would have contributed 
nothing' towards the solution of this difficulty, or ever have 
led to the discoveir of the fact, that the process of calcifica- 
tion in the shell of a crab or an oyster is a directly physical 



On a Probably New Species or Form of Actinotrocba, 
from the Frith of Forth. By T. Spenckr Cobbold, 
M.D.jF.L.S., Lecturer on Botany at St. Mary's, London. 
(Read Ell the MicroscopioBi Society, December 9tti, 1867.) 

In the autumu of 1856, I prociu^d from the south shore 
of the Frith of Forth, near Portobello, three examples of an 
animalcule, which, on microscopical examination, at once re- 
minded hie of Miiller's Pluteux paradoxus, and other allied 
forms of echiuoderm-larva described by him in the later 
volumea of the Berlin Academy's ' Transactions.' However, 
on recently going over these various memoirs, and comparing 
his figures with those here reproduced" {Plate IV, figs. 10, 11, 
12), I felt inclined to douht the correctness of my original 
conception of its larval condition, and was thereupon induced 
to assume that it miglit with greater propriety be referred 
to the group of Polyeoa. 

Although it shoTild be fully proved to be a tnie echiuoderm- 
larva, the remarkable analogy subsisting between Professor 
Allman's typical polyzoon and the creature under considera- 
- tion, must be apparent to the most superficial observation. 
Commencing from above, the following parts may be recog- 
nised. In the first place, we have an enormously developed 
epistome, forming a kind of beak, which when closed or shut 
down rests upon a slightly convex lopkophore. The latter is 
armed with numerous tentacula, clothed with highly active 
vibratile cUia, and is succeeded by a more or less funnel- 
shaped body, terminating abruptly at the caudal end. The 
margin of this disciform extremity is occupied by a slightly 
projecting ciliated band, aud the anal orifice is placed in the 
centre. The stomach and intestine, though simple and con- 
tinuous, are distinct from each other, and traces of additional 
viscera may be recognized. By reflected sun-light the tissue 
of the ciliated band is seen to contain a number of highly 
refracting corpuscles of a golden yellow colour. 
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Such, in brief, are all the facts I am enabled tu give in re- 
gard to tlie organisation of these intere;>ting little animals. A 
more lengthened examination would probably have suppliod 
me with further particulars ; but having been anxious to 
watch their further development (at the time assumed possi- 
ble), they were placed for this purpose in a small glass aqua- 
lium, in which situation they so effectually concealed them- 
selves in a tuft of Enteromorpha, that I never afterwards suc- 
ceeded in fiuding them. While on the move, they frequently 
displayed a most eccentric attitude, and when motionless, 
they rested on the caudal extremity in au upright position 
(figs. 2 and 3). 

In answer to some inquiries respecting the polyzoal rela- 
tions of this larva. Professor Allman has kindly fiu-nislied mo 
with the following particulars ; — " It appears to me," writes 
Dr. Allraan, " that there are so many points which militate 
against its beiuf; a polyzoon, that 1 do not at all feel disjiosed 
to place it in that group. The lopliophore and epistonie seem 
in favour of its polyzoal relations, but then we have tbe same 
organs in P/toronh, and the epistome here seems to mc, if I 
rightly understand your figures, not to be homologous with 
the epiatome of the Polyzoa, as it here looks lowardu the con- 
cavity of tbe lophophore, while in the Polyzoa it looks 
towards Ihr conw.rilij. Theu there is no distinction between 
ft retractile and fixed portion ([mlypide and cell), and no 
system of muscles such as we find in the Polyzoa, while the 
position of the arms is so very different, aa, I think, in con- 
jnnction with the other points, to decide against our associa- 
ting this creature with the Polyzoa." 

Until very recently, T was not aware that a form of animal 
very similar to that I have here imperfectly described and 
figured, had been noticed by J. Muller, and others, under 
the name of Aclinatrocha branchiata. My attention having 
been drawn to this circumstance by Dr. Carpenter, I find, 
upon reference to Miiller's paper contained in his ' Arcbiv ' 
for 1616, p. 101, that there can be no doubt that the creature 
found by mc in the Frith of Forth belongs, at any rate, to 
the same generic type as his Aclinatrocha branchiata. In the 
same journal for the subsequent year, 1817, some additional 
observations on the same animal are given by Wagoner, 
whilst two apparently distinct forms are briefly noticed by 
Gegenbaur, in Siebold and Kitlliker's ' Sleitschrift fiir Wis- 
Benscboft Zool.,' vol, v, p. 3-17. From all of these, however, 
I am inclined to think that the form here noticed presents 
anSicient differences to justily its being regarded as repre- 
Bcntative of a distinct species, though ohinouslv helonging to 
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the same generic type. In the absence, liowever, of more 
precise knowledge than we at present possess, of the growth 
and development of these creatures, it is perhaps premature 
to offer any speculationB upon its true relations. And, as 
suggested by Gegenbaur, with respect to the Actinotrocha de- 
acribed by him, the diiFereuces in the forms already noticed 
may be due to their having been obser^'cd in different stages 
of growth or development. The general opinion seems in- 
clined to regard Actinotrocha as a larval form of some kind, 
and most probably of an echiuodenn. Amongst those who 
have entertained tins opinion, I would adduce Von Siebold,wbo 
compares Actinotrocha witli a Bipinnurla from which the per- 
fect osterid has become detached (Wiegmann's ' ArchiT,' 
1850.) At present we cannot be surprised that the true re- 
lations of this creature should be very obscure, but may 
remember that in the same paper in whieh J. MiiUer notices 
Actinotrocha, he for the first time describes a Pluteus, without 
then having any comprehension of its marvellous relations to 
tlie Echiuodermata, subsequently ascertained by his unwearied 
researches in that and other allied forms — researches which 
have added so immensely to natural knowledge, and contri- 
buted another imperishable wreath to the well-won fame of 
the illustrious physiologist. 

[Note. — At the meeting of the Microscopical Society, at 
which the above paper was read, Dr. Carpenter exhibited a 
specimen of Actinotrocha (apparently A. branchiata, Miiller) 
preserved in dilute glycerine, and the inspection of which fiirthef 
confirmed the opinion a!x>ve expressed, that the form described 
by Dr. Cobbold differed from that species in several impor- 
tant particulars, and more especially in the shape of the hood 
or epistome, and in the number of tentacles around the body. 
Dr. Carpenter also stated that the form shown by him waa 
extremely abundant in the Isle of Anan, and probably else- 
where, so that it is to he hojied that opportunities will be 
taken to search for and examine this and alUed forms, at 
different seasons of the year, on various parts of the coast. 
—Eds.] 



On Ihf- MiLioLiTiD« {AffathUttffuea, lyOrhigny) of the East 
IjjDiiN Seas. Part I. Miliola. By W. K. Parker, 
Esq., Mem. Micr. Soc. 

(Head Jaiiunr; I3tli, 1S5S.; 

Thb naturalist who uould make the external character of 
the Poraminifera or Rhizopoda of the aaine value as in the 
Cephalopoda and Univalves will find himself in a great 
dilemma as he proceeds : his method may seem to he the 
true one, if he only has to describe the specimens of a few 
gatlienngs from distant places ; bnt if he goes on with his 
investigations his perplexity will increase, and he must invent 
new names by the hundred to keep pace with the fresh forms 
presented to him. If the foliar organs of our most familiar 
plants could grow detached from their common axes, botany 
wonld present just such a harvest to the speciea -maker as the 
Foraminifera have done. How many species, not to say 
genera, would tlie ivj', the ahcle-tree, or the bitter-sweet 
yield? Now I think that T do not go out of the way of true 
inductive obser>'ation hy making this comparison ; for, al- 
though these polythalamoua sheila are not ranked as plants, 
yet they are the very airaplest of animals, and have scarcely 
ajjy differentiation of tissues. They are merely sarcode and 
ahell-matter, and neither of these appears to have been 
formed by the intervention of true cells ; wherca." the phano- 
gamous plants just meiitioued are, as every one knows, highly 
complex in their structure. 

The living creatine then that forms these exquisite rhiKO- 
podoQS shells is a mere point of gelatinous substance (called 
" urcode "} ; it 

" Shape has none 
DisLinguishaUu in member, jobt, or limb." 

What wonder then that their defensive stnietiirca shoidd vary 
exceedingly in shape and in size? 

Indeed, those who have honestly and earnestly act tliem- 
sclvea to the tiisk of distin^iishing species, have foimd tliat 
they arc dealing with an " unbound Proteus " in a thuiisand 
shapes, who must be distilled to his native form, — the true 
morpholt^cal idea of each species Ijcing only attainnlilc hy a 
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long labour of observation and comparison^ not only of the 
varieties of one species^ but also of species with species, and 
of genus with genus. 

About five years since, being engaged in the study of 
Bryozoa and other small animals, I obtained a large quantity 
of clams of the East Indian seas, and among the debris 
obtained by cleaning their outer surface I collected an 
extensive suite of Foraminifera. 

These presented themselves in such vast numbers, and in 
such an endless variety of forms, that I have l)een enabled to 
study nearly every one of the chief groups of Foraminifera, 
as represented in these seas, to much advantage. 

From the series of illustrations I have prepared of these 
minute shells (which Dt*. Carpenter has already referred to, 
as being likely soon to be brought forward), I propose to 
offer to the Society some characteristic forms of the MilioUtes. 

This group presents a whiteness and opacity of the shell, 
and a more or less folded arrangement of the chambers, with 
usually a single large aperture. These white, chalk-like shells 
commence with a sub-globular, partially divided, primordial 

Fig. 1. — Young Miliol», usually known as Adelosina and Unilocuiina. 




ft. b. c. 

a. Adelosina. b. Sectional view of Adelosina. c. Unilocuiina, liighly 

magnified. 

chamber, around which the subsequent segments of the 
animal are successively arranged. 

Cornuspira, — The simplest form affected by the Miliolite 
family is that seen in Cornuspira, where the sarcode proceeds 
in a cylindrical wire-like shape, with a few irrcgulai* con- 
strictions, and is continued in a flat helical plane, to the 
extent of five, six, or more whorls. The shell does not form 
a coiled tube, but a half tube, the shelly cover of one whorl 
resting by its lateral edges on the outside of the former whorl. 
This condition of the shell- wall is common to all theMiliolitidae, 
the chambers being half- tubes or tent-like structures. 

All the specimens I have yet collected of Cornuspira appear 
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to rae to be Bpccifically the saine, belonging to ont; charac- 
teristic genus. 

Hauerina.^The iiext step from tUc simplicity of Comuspira 
is seen in the cleRuite and iiciirly regularly recurring con- 
striction in the whorls of Haueriita. In the young state of 
this generic form (of which I can only recognise one species), 
the departure from the pknorboid shape is less than it is in 
the adidt state, which has put on a somewhat three-sided or 
fonr-sided outline from the arraugement of the outer whorls, 
in which three chambers usually form the eircuit. The 
chambers are here generally delicately striated in some 
varieties ; otherwise smooth. 

SphtBro'id'ma. — In Sphteroidina we have the folding of 
chamber over chamber on the two sides of the axis alternately, 
the chambers being somewhat globose. This alternation in 
the position of the chambers is soon interfered with by their 
inclmation to take a untserial arrangement, an irregularly 
concentric, or a branched or cervicorn form. These secondary 
plans of growth are subject to much irregularity in the 
Spliieroidina in this East Indian fauna. 

The Sphjeroidinae present two characteristic types of form ; 
namely, those with very inflated chambers, having a slight 
valve on the aperture ; and those with pleuo-convex cham- 
bers, without a valvular process ; the latter group have greatest 
irregularity of shape. In these I recognise two species. 

Vrrlebraiina. — A. fourth form of growth is seen in another 
genua, Vertebratina, which is well characterised by a pecu- 
liarly patulous opening to the. shell, and by a well-marked 
uniserial arrangement of the later chambers. The gaping 
shape of the aperture in yomig Vertebralinic soon gives a 
conspicuous breadth to the chambers, which, where they 
have taken on the straight mode of arrangement, form a 
regular succession of adpressed, vase-shaped chambers, occa- 
aionally {in the so-called " ArttcuUna") as narrow as the axis 
gf a coralline, and sometimes forming a series of uniform 
width, distantly resembling in outline a shark's vertebra, or, 
at the other extreme, widened out to a successively greater 
and greater extent, until affecting an irregular triangidar 
outline. Vertebraliua is almost always striated, delicately 
Bulcated, and ribbed in the direction of the axis of the shell. 
This genus presents but one true species. 

MiLiOLA. — Recurring to the uniform alternation of cham- 
ber on chamber alternately on two or more sides of tlie shell, 
as seen in the embryo and young forms of Hauerina and 
8ph«roidina, we have the form of Miliola, and amongst the 
innnmerably various forms of this genus I can see only one 
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Bpecific type. The progreaaive construction of the ehell is 

pBcudopodiB. 

Lobe of urcode. 

'■"^slolon. 
Fig. 2. — Soft parts of a Miliola depriTed of the shell, 
characterised by the last chamber or loculus having a direc- 
tion of growth exactly opposite to that of the former; so that, 
the cbambers being continued backward and forward on the 
two sides, two turns complete the spire.' In some forms the 




rig. 3. — Ideal tmnaTersc sections of sjmnietrical flatteoed Miliols- 



chambers are narrow and of a uniform width (fig. 3); so 
that all the whorls arc visible in the adult sheU on both 




Fig. 4.— Ideal Itausvcrse sections of sjmnielrical MiLoIk — Biloculin 
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i in Spirohailina (Plate V, figs, 1 to 7). In 
I others the chambers overlap to such an extent, that the 
' later always envelope the older whorls; and only two, the 
last and the pennltiraate, are visible, as in Bilorulijta (P). 
V, figs. 29 to 35) . These two forms are symmetrical. Several 
other forms, more or less overlapping in their habit of growth, 
are asymmetrical, and, in consequence, show more cliambers 
on one face than on the other ; from three to eight on one, and 
from two to six on the other ; some shells having only two on 




1 I^. 5.1 — Ideal trauarerse sections of a symmetrical compressed Hiltolte — 

QuinquclocminK. 
I one, and three on the other side visible ; but usually they show 
I five on one side and tliree on the otiier. Tliese are Qttingue- 
I kcu/iate (PI. V, figs. 8 to Sil, and woodcut, figs. 5«, b, c). 
Some Miliolse atfect a three-sided shell ; the antcpennlti- 




Rg. C— Ideal transTeree sections of trifacial Miliole— Triloculiiiie. 
r mate, as well as the penultimate and the last chamber, being 
[ externally visible. These are Trihculinte (PI, V, figs. 22 to 28.) 
The ornamentation of the Miliolffi is probably the most 
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varied of any group of the Foraniiiiifera. Tliey may be 
polished, scabroua, or eaiidcd ; marked by crests, nha, or 
riblcta ; by pits of varying sizes, and honey-comh sciilpturiiig. 
The ribs may be straight or sinuous, parallel with the cham* 
ber or oblique, continued or broken. The pitted sculpture 
usually affects the polished shells. The arenaceous inditn- 
duals vary very much according to the size and character of 
the sandy material of the sea-bed of their several localities. 

Vmamentalion iu Miliola, as in other Foraminifera, cannot 
be depended on as specific charaetcr. 

She is no criterion. The same variety retains its fea- 
tures whether it be Tio*^ or ^oth of an inch in length. 
(These arc about the extreme limits of size for Miliohe.) 

The overlapping of the chambers occurs iu such varying 
extent, and by such gentle gradations, that no line can be 
drawn marking any sjiccies as being characterised in this 
respect. The gymmelrical arrangement of the chambers is 
persistent in Spirolociilina and Biloculina, but lost in the 
varieties included under the names QuinquelociUina and 
TrUoculina. 

The construction of Miliola is essentially the same through- 
out the above-named varieties — SpirolociUiua, Biloculina, 
Quinqueloculina, and Triloeulina. The differences arising 
from the asymmetrical growth^from variations of the cylin- 
drical, dattcued, or squared form of area of chamber — of the 
relative width or contraction, or of its length or shortncea — 
must not be regarded as of specific value. 

If the forms kept themselves' as distinct as those repre- 
sented in the diagrams, a naturalist might be excused for 
regarding them us separate types; but between any two of 
these there may be readily found innumerable gradations, in 
large and in small specimens, in the smooth and the orna- 
mented, in the shelly or the sanded, iu attenuated and in 
distended individuals, and in s]>ccimens with symmetrical or 
uon- symmetrical, or with two- or three-sided shells. 

The aperture of Miliola is round, oval, or square, accord- 
ing to the shape of the chamber; and has in it a tongue-like 
process of shell -substance, which also varies in shape in 
different varieties, being often forked (in Spiroloculiua), 
crescentic (in Uuinqueloculioa), and oblong (in Biloculina) : 
it acts as a partial septum between the chambers. In a 
Quinqueloculina abundiuit in the Tertiaries ofGrignon, this 
plate becomes developed into a perforated septum, similar to 
what is a constant character in Kaueriua, Fabularia, I'cne- 
roplis, &c. 

Some of the Splueroidina; and all the \'crtcl)ralime aie m ilh- 
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oat this seirtal process. The terniiiia! edge of the chamber in 
Sphjeroidina isincun-ed insomede^ee; and iu Vertebralina 
it is elegantly recurved. Both these conditions occur in 
Miliola; whilst in some varieties the margins are quite 
even. 

Miliola occurs as low down in the strata as tie Lias: it is 
rather abundant in the clay of that period from Stockton, in 
Warwictshire. Here, however, it ia very small and delicate ; 
B condition precisely similar to what is seen in dredgings of 
recent forms from 350 to 500 fatlioma. It is small also in 
the Gaalt ; but constantly present iu that deposit, as well aa 
in the Chalk-marl. From the Upper Chalk to the present 
period it is everywhere abundant. This sjjecies, like many 
otlier Foramijiifera, ia world-wide in its present distribution, 
and is most abundant from the shore to i.'iO fathoms. I 
have also found it in soundings obtained by Captain Spratt, 
R.N., between Malta and Crete, at 1620 fathoms. 

I must not omit to say, that I owe to Dr. Carpenter the 
idea that these innumerable forms are not true species ; aud 
that my friend Mr. T. Rupert JTonea has for a long while 
rendered me his invaluable assistance aud oversight. 



On a Finder for registering the Position of Mk 
Ohjkcts. By T. Maltwood, Esq. 

(ReadJanuarjlSth, IBSS.) 

One of the earliest wants I felt after beginning to use the 
microscope was that of an object-finder, and from the first 
of directing my attention to the subject it has appeared 
to me that a finder, to be efficient aud of general utility, 
ahould possess the following properties : 

Ist, It slioidd be adapted for use with microscopes, either 
with or without movement -stage. 

2d, It should admit (without any prerious preparation) of 
an object being registered, wliich has been unexpectedly 
brought into the field. 

3d. It should be used under the microscope by making it 
take the place of the object, and should be capable of being 
made sufficiently correct, that objects registered by one finder 
night be placed in the field by another. 
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4th. The different parts of the scale should be so distin- 
guished as to determine at once, on looking through the 
microscope, what part is iu the field. 

On reading the account of the different methods which 
had been brought liefore the Microscopical Society, that 
proposed by Mr. Farrants appeared to me to answer to more 
of these requirements than any other, but this was still de- 
ficient iu the last particular, viz., that of being able to de- 
termine, on looking at it through the microscope, what part 
of the scale is in the field, The attempts I have since made 
have been to supply this deficiency. 

The first idea I attempted to carry out was that of a scale 
divided into fiftieths of an inch ruled with coloured lines, 
the centre ones being black, and the others of four different 
colours in regular succession, every fifth line being a double 
one. By this method it was never necessary to pass more 
than two fiftieths of an inch across the field to the nearest 
double line in order to ascertain your exact position on the 
scale. The first one I made I nded on paper gummed on 
a glass slide, but the difficulty of ruling it, with auy degree 
of correctness for use under a high power, seemed an obstacle 
to its bccomiug a plan of general utility. 

I afterwards thought of the possibility of photographing 
some kind of scale for the purpose, hut not seeing at the 
time any good method for distinguishing the different parta 
of it, I did not attempt anything in this way, and was again 
engaged in endeavouring to carry out my first idea of the 
coloured lines upon a transparent section of ivory cemented 
on glass, when a friend, with whom I had talked over my 
different plans, suggested to me the possibdity of distinguish- 
ing the lines in a photographed scale by using figures. This 
at once struck me as being very feasible, and, after a httle 
consideration, I felt sure that a scale might be photographed, 
not merely with figures indicating the number of the lines, 
but that, by employing two sets of figures, I might have a 
finder in which e^ery one of the 2500 spaces in the square 
inch would have both its latitude and longitude recorded. 
By simply writing down the figures that presented themselves 
in the field, when this scale was made to take the place of 
the object, you would at once have its precise position 
registered. 1 succeeded in carrying out this plan in the 
following way : 

I had a scale, ten inches square, divided into fiftietlis, each 
space being one fifth of an inch square, and wrote in the 
upper part of each apace the figures repreacnting the latitude, 
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taking the top line as the equator, and beginning with the 
top row, all of wliich I numbered 1 ; in the second row fironi 
the top I wrote the figure 3 in the upper part of each space, 
and BO on to the bottom, I then filled in the figures in the 
lower part of each apace to denote the longitude, beginning 
with the first row on the right-hand side, all of wliich, from 
the top to the bottom, I numbered 1 ; the second row from the 
right I numbered 2 ; and so on to the last row on the left, 
which would be of course 50. 

This scale I afterwards had photographed, taking great 
care that the negative produced in the camera should be 
exactly one inch square, which was done by marking a square 
inch upon the focussing glass, and making the image of the 
scale fill up the space. Having obtained a negative of the 
right dimensions, I had a positive printed from it. This now 
showed the scale in the proper way for reading it under the 
microscope, the figures being all inverted when the printed 
surface was placed upwards with the space numbered \ at the 
left bottom comer. 

I then cut the glass on which the positive was taken, as 
near to the required size as possible, and afterwards ground 
down the edges, untU I brought the centre of the scale — 
when placed under a qmyter objective — to coiucidence with 
the centre of the cross ruled on one of Mr. Jackson's glass 
etaudards. 

The plan I should iu future adopt, to get the scale cor- 
rectly centred, would be, to cut the negative to the required 
size, and then to grind the edges till the centre of the scale ia 
brought to one and a half inch from the right end (looking 
at it from the surface), and half an inch frwm the bottom of 
the slide. The positives may be printed from this negative 
on slips of glass three inches by one ; and by taking care that 
the comer of the slide from which the measurement is taken 
be always placed in the same corner of the printing frame, 
and that both the negative and positive are kept well up 
together to that corner, it will not only ensure perfect coin- 
cidence in any number of positives that may be printed irom 
this negative, but it will also maierially diminish their ex- 
pense, as the positive will require nothing further than to 
have a covering of thin glass cemented over it with Canada 
balsam. 

Nothing can be more simple than the use of this scale. 
"Whenever 1 find an object I wish to register, I fi.i a lateral 
stop at the left end of the slide, and after bringing the object 
to the centre of the field, remove it and place the finder on 
the stage, taking care that the left end is against the stop. 
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Ou looking tlirougli the microscope, if with a quarter objec- 
tive, the whole of one space, or parts of two or more spaces, 
wiU be ill the field, and the figures that are Been in them will 
denote both the latitude and longitude of the object ; these 
figures I write on the slide, and on any future occasion, 
when I want to find it, I have only to fix my lateral stop, 
place my finder on the stage, and after bringing the required 
part into the field, remove it, when I get the object 1 wish to 
examine at once before me. I register my objects by mark- 
ing a small square on the label on the slide; over this I 
write the latitude, and underneath the longitude. I then 
make a dot or cross in the square, or on one of the lines, 'aa 
the caac may be, to sliow the precise part of the square that 
has to be brought into the centre of the field. 

This method is, I think, more simple and more exact than 
using decimal figures, and 1 find not the slightest difficulty, 
with a little care, in not only placing the object at once in 
the field, but nearly always in the centre. 

The finder I have described I divided into fiftieths, be- 
cause 1 had understood that such a division had been sug- 
gested by the committee appointed to consider the subject. 
I have since ascertaiuetl that this suggestion had special 
reference to a scale to be read by the naked eve, and not to 
one used under the microscope. When I found this to be the 
case, I had a new scale written, dirided into hundredths in- 
stead of fiftieths, ae such a dit'ision has obviously so many ad- 
vantages, and can be used with the same facility as the other. 

I have placed this scale in the hands of Messrs. Smith 
and Beck, who have undertaken to get it photographed. 
This will give a finder of the ordinary size of the glass 
slides, three inches by one, irith the centre inch divided 
into ten thousand spaces, each space containing the figures 
denoting its latitude and longitude. It took so long to 
write the figures in this scale — there being no less than 
38,4{H>^that it has not been possible to get any of them 
finished in time for the meeting; hut I have no doubt 
that a good supply of thpm may he got ready for use in 
the course of a few weeks, if the weather should be suffi- 
ciently clear to admit of the negatives being taken. 
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Repobt op Codkcil. 

" In accordance with their usual custom, the Council have 
to make tlie following report on the progress and present 
state of the Society: 

" The number of members reported at the last meeting was 
267, including two associates and two honorary members. 
Since that time 26 ordinary membei-s have been elected, 
making a total of 293, This number must, however, be re- 
duced by 1 honorary member and 2 ordinary members 
deceased, and 6 resigned. To these must be added 17 
names taken off the liat by the Council for non-payment of 
Brrears ; making a final total of 267. 

"The Library has been increased by various donations, 
and a few additions only have been made to the Collection of 
Objects. • 

" The Auditors' Report which follows gives the state of 
the finances, the balance in the Treasurer's hands being 
je45 a». 3d. 

" The ' Journal ' has been distributed gratuitously as usual, 
Tlie arrangements for that purpose, announced in the last 
TCjJort, having Iweii pcj-fcctly satisfactory in their results." 
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The President then delivered the following address : 
'ITie President's Abdress /or the year 1858. 
By Geoeoe Shadoolt. 

On renewing our microscopic achievements during; the 
past twelve months, 1 have much pleasure in being able to 
congratulate you, both with regard to the number and the 
interest of the papers that have been read at our usual eight 
ordinary meetings ; and that pleasure is materially enhanced 
as regards myself, by the reflection that our microscopical 
bretliren of the medical profession have most kindly re- 
sponded to the invitation I addressed to them at our last 
anniversary meeting, by contributing the results of their 
investigations in a direction in which I had occasion to 
notice that there was a marked deficiency during the pre- 
ceding year. To these gentlemen I consider it is therefore a 
duty, as well as a satisfaction, to tender my special thanks. 

At the eight monthly meetings the papers that have been 
laid before us amount to fourteen in number, some being 
very elaborate and of considerable importance; and in 
addition to these papers, we have had some verbal commu- 
nications, together with numerous discussions, in which 
much valuable information has been conveyed. It will no 
doubt have been noticed with satisfaction, that in one or two 
instances an attempt has been made to record the substance 
of these disaissions, and I cannot forbear again pressing 
upon your notice the great advantage likely to accrue to 
microscopical science from carrying out as much as possible 
this plan, which may, by the aid of some little assistance 
from the members, be readily aecomplifihed, without the 
necessity of employing a regular reporter, the limited funds 
of the Society not admitting of our indulgence in such a 
luxury; and in using this term I speak advisedly, aa it is 
not upon every occasion that there would be worit for such 
an officer to perform. I trust I may be permitted, w^thout 
oSence, to state that we are, as a body, eometiracs guilty of 
neglect of our duty touching this same matter of discussion, 
for it does not always happen that the most universally inter- 
eating paper elicits the greatest amount of it, not from being 
unappreciated, but because very many of our members, well 
able to throw additional light upon the subject under con- 
sideration, suffer themselves, from a want of confidence in 
their own powers, or natural diffidence, to be deterred from 
giving utterance to remarks, which I am confident would 
always Iw received with gratitude : it therefore frequently 
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occurs, that there is more discussion uiwn matters of com- 
paratively restricted interest, than upon those of greater 
importniicc, simply bee^use there may he some present who 
have fortunately eniancipatpd themBelvea from the tram- 
mels of mauvaise konte, and who are nuwilliiig to allow 
an author to Inhour under the impressiou that hia exer- 
tions for our benefit have not been appreciated. Seeing 
that the eonelusion just intimated is a very natiiral one, 1 
tru.it that for the future we may be able to induce those who 
have any acquaintance with the subjects that may be brought 
under notice, to give ntteranee to their views, and thus be- 
come more useful members of our community. 

But to return to the subject of our papers — they may be 
claasified aa follows, viz.. 

Animal Physiology ...... 5 

Pathology ........ 1 

Botanical Subjects ...... 1 

Physics 1 

Maaipulation and Microscopic Adjuncts . 3 

Total . IT 
It will be at once seen, by a comparison with our last 
year's clasaiiication of subjects treated of, that the former 
deficiency in animal physiology has l)ecu amply atoned for; 
and first in order we have Dr. Harley's interesting commu- 
nication upon " The Organs of Cutaneous Respiration," is 
which he remarks, that though the theory of cutaneous 
respiration may be regarded as an established doctrine, there 
does not esist any description of the oi^ns by which the 
phenomenon in question is brouglit about ; and then pro- 
ceeds to suggest that certain openings, proceeding from the 
supcrticial layer, and continuing into the cutis vera, where 
they terminate in a blind sac, are to be regarded as the 
apparatus immediately concerned. Dr. Harley discovered 
the openings referred to iu the year 1855, and at the time 
imagined that they had hitherto been entirely overlooked, 
but subsequently ascertained that they had been previously 
noticed by Dr. Ascherson, who, however, was ignorant of 
their office. To Dr. Harley, then, the honour of deter- 
raiuiug their peculiar utihty belongs. After detailing his 
method of manipulation, he proceeds to dcscrilje at lengtli 
the appearance presented by tJie cutaneous respiratory organs, 
and points out their semblance to, and analogy with, the 
stomata in plants : he also compares the observations of 
Dr. tVscherson and Mr. Huxley, in connection with this sub- 
ject, with his own jtei-sonal exjicrience, which differs in some 
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of the detaila from tlic views promiUgated by the gentlemen 
ttamed. 

It appears that, in corroboration of the idea suggested by 
I>r. Harley, the openings described are in truth the 
soitght-for organs of respiration — the blood-vessels wlien in- 
jected are seen to be congregated in the immediate vicinity 
of tliese cavities ; that Dr. Davy has pointed out that the 
pulmonary arteries of some of the Batrachia divide into two 
branches, one of which goes to the cutis, and is eiteiiaively 
ramilied among the follicles, whilst the veins rising in this 
position are mid to convey arterial instead of venous blood. 
Now the authority for this latter statement does not sccra to 
be very definite, but it appears to me as of sufficient impor- 
tance to engage the special investigation of raicroscopists, 
either to verify or disprove the all^ation ; and if solved in 
the affirmative, would go very far to establish the theory 
propounded. 

In connection with the sacs. Dr. Harley describes a layer 
of parallel bands, and proceeds to remark upon the structure 
as compared with that of smooth muscular fibre, and fiir- 
thcr notices the occurrence of a number of oval bodies dis- 
tributed amongst the pigmcnt-ecUs of the rete mucosum, not 
unlike very small Pacinian corpuscles. 

Next in succession we have two closely connected papers, 
via., the " Description of au early Human Embryo," by my 
predecessor in this chair, Dr. Arthur Farre ; and one " On an 
early Human Ovum," by Mr. George Blenkins, one of our 
joint secretaries. 

In each of these cases, the precise age of the aborted spe- 
cimens was not capable of accurate determination, but the 
respective authors of the papers estimate, from careful eom- 
panson with specimens ol' known age, that tlie lirst-uamed 
was voided alrout the early part of the fourth week of utero- 
geatatiou, while the latter was probably a fen days younger. 
Dr. Parre regrets that, in onler to avoid injuring the cephalic 
portion of the embryo, when opening the sac, he cut through 
the pedicle of attachment, and was thus unable to give aity 
satisfactory account of the allantois ; while in the specimen 
operated upon by Mr. Blenkins, this part was in excellent 
preacTvation ; and generally, the observations made by each 
one of these gentlemen form an admirable commentsry 
upon those of the other. 

Dr. Farre's remarks apply more particularly to the con- 
lenli of the sac, while those of Mr. Bleukius are directed more 
with regard to the investing membranes. It is noticed by 
the former, tliat those organs which bring the body into re- 
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lation with the external world are the first to be developed, 
while of those de\'oted to the maintenance of vegetative life 
there is scarcely aa yet a trace. The head is already repre- 
sented by three vesicular swellings corresponding with the 
great nervous centres, and the vertebrse are marked out and 
plainly visible by transmitted light. The anterior extre- 
mities appear in the form of small fins or paddles, while 
the lower ore discernible aa buds projecting from cither side 
of the trunk. 

Mr. Blenkius minutely describes the appearance of the 
allantois, and corroborates tlie p^e^■iouB observations of 
\Vagner, Miiller, Coste, and others : be also remarks upon 
the vitelline sac, the chorion, and amnion, which two latter 
integuments, unlike Dr. Farre, he finds separate, and is 
unable to find a trace of any vessels in the villi of the 
chorion. 

The two specimens, I would remark, differ materially in 
the point of size, although so nearly of an age ; but this is 
by no means surprising, when we recall the great variation 
in size apparent in different children at the period of birth. 
It is not too much to say, that these papers contain observa- 
tions of the highest interest, not only to the professional man, 
but to every student of nature. 

We come now to a paper by Dr. T. Spencer Cobbold, 
" On a probably New Species or Form of Actinotrocha, from 
the Frith of Forth." 

The observations that were made, though few, are impor- 
tant, as they go far to demonstrate a distinct specific differ- 
ence from the AcHnolrocka branchiala of Miiller, as was 
apparent from inspection of an example of the latter species 
in the possession of Dr. Carpenter. Dr. Cobbold, though at 
first incUned to regard this species aa allied to some of the 
echinoderm larvffi described by Muller, subsequently hazards 
an opinion that it might be more properly classed amongst 
the Polyzoa, but states, that on commumcating this opinion 
to Professor Allman, that gentleman in reply considers that 
Dr. Cobbold's first idea is the more correct. 

The concluding paper belonging to this section is one we 
had the pleasure of hearing read at our last meeting, and is 
by Mr. W. K. Parker, "On the MilioUtida; of the East 
Iftdian Seas." 

If I Eun not mistaken, this is only the fourth paper rc- 
' lating to the Foraminifcra that has been laid before the 
Microscopical Society since its formation ; and I confess that 
it is a matter of very considerable surprise to me, that a class 
of bodies of so highly interesting a nature, resperting wliicb 
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tliere is eo wide a field open fur iDvesttgation, aad that ii by 
no means difficult of acquisition, seeing that many of the 
8pei-ic9 are very widely distributed, should not command the 
sfHrcial attention of a much larger number of workers. It ia 
very true, that in mentioninfc l>r. Carpenter and Professor 
Williamson as peculiarly devoted to these singular beings, 
we are mentioning a host in tliemselvcs; but great generals 
require the aid of multitudes of humbler assistants, and if we 
cannot all aspire to become officers in the army of investiga- 
tion, many of us may do much service in the ranks. A 
solution of the mystery may probably be found in the fact, 
that the determination of the limits of each species in this 
class of organisms is by no means an easy task, as is appa- 
rent from the observations of Dr. Carpenter upon very many 
occasions at the meetings of this Society, no less than from 
Mr. Parker's paper, in which, by the way, he departs from 
the very common practice of giving merely dry details of 
■perinl characteristics of genera and species, and diBcusses 
instead the broader principles of construction exhibited as 
mnch in variation of form as in unity of design. 

The paper is illustrated with very numerous and beauti- 
fidly executed drawings and diagrams, which testify to the 
industry as well as the talent of the author ; and I am much 
mistaken if this communication does not act as a powerful 
stimulus to enlist a large number of microscopical labourers 
into BO promising a field of scientific reeearch. 

1 now proceed to consider the one paper that I have classed 
u pathological, which might with almost equal propriety 
have been included amongst the botanical ; it is by Mr. 
drove, and entitled, "On a Fungus parasitic in the Human 
Ear." 

The fungus in question was removed from the ear of a 
gentleman Buffering from inflamniation of the meatus audi- 
torius, and a carefully executed drawing of it accompanies the 
paper. There is nothing observable in the foi-m or character 
of the fungus that ia remarkable in a botanical point of view ; 
but the most striking fact recorded ap{)ears to be, that 
alUiough the destruction of the fungus was effected by the 
injection of a solution of alum applied to the affected organ, 
■bortly afterwards similar symptoms were manifested in the 
other car, but complete development was obviated by the 
«sc of the alum solution. It is not quite clear to me 
whether it is intended to be conveyed, that the growth of 
thefungua was actually observed in the second instance, or 
only that the ivfiammatory nymplomg commenced. If the 
tonuer, it does seem singular that after removal nf the fungug, 
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and the affection yielding to the adminietratioti of the alum, 
ttie plant should fiud its way to the opposite organ without 
any perceptible path ; but if it were not actually observed in 
at lea»t an early stage of development, it doeti not appear 
by any means certain that it would have been found at 
all, because, so far as 1 am enabled to judge, and from the 
all but universal testimony of those who have had opportu- 
nities of observation combined with the necessary capacity 
for coming to a sound conclusion, the parasitic fungoid growth 
should be regarded rather as the consequence than as the 
cause of organic disintegration. 

I think it but right to observe that Mr. Grove does not 
express an opinion either way. 

The four papers relative to botanical science are all of 
them connected with the Diatomacese, the especial pet subject 
of microscopists^a fact by no means surprising to those who 
have gloated over the elegance and variety of form and 
structure displayed by the gem-like remains of these minute 
members of the vegetable kingdom, especially as from their 
permanent character they are not liable to suffer from the 
destructive hand of time. The papers are, firstly, " On a 
Diatomaceous Deposit in Leven Water, near Coniston," by 
Amos Beardsley, F.L.S., Stc., and " Ou the Mcnai Straits as a 
locality for collecting Diatomaccte," by B. J. Nowell. These 
do not pretend to do more than direct attention to the favor- 
able nature of the localities quoted for collecting specimens, as 
producing abundantly a considerable variety of forms, each 
paper being furnished with a short list of some of the species 
noted. Secondly, two papers, by Dr. Doukin, of Morpeth — 
one " On a species of Filamentous Diatom new to Britain ;" 
and anotlier, " On the Marine Diatomaceie of Northumber- 
land." The species of filamentous diatom alluded to is the | 
Sydendrium d'ladema of Ehrenberg, liitherto only noticed as 
a fossil production, or found amongst the Pemrian guano. 
There appears to be a difference of opinion amongst " the 
anthorities" as to the right of this genus to rank in the order 
of Diatomacese, the late Professor Smith and others having 
declined to recognise it as such, whilst many others hare 
admitted the claim ; but which ever way the controversy may 
be decided, the fact of its habitat as indigenous to our own 
shores becomes established. 

Dr. Donkin's second paper contains a description of a 
mode of collecting Diatomacese on the sea-shore, 
worthy of imitation, and I would recommi 
may be intending to collect in similar localities 
fully the description given in pages 14 and 




I 



I 



The President*! Address. 71 

rolume of our ' TraiiBactiotis.' On the Northumbrian coast Dr. 
Donkin collected not less thau 100 species, iocluding iipnarda 
of thirty which he regards as entirely new and hitherto 
undeseribed, of which he gives a detailed account, W'ith 
drawings of the principal species. I woiild say a lew words 
relative to the two forms for which he proposes a new genus, 
"Toxonidea." Although they resemble in mauy respects the 
genus Pleurosigma, it is not merely in outline that they differ, 
nor that the median line loses its sigmoid character, though 
this latter is by no means an insignificant Tariation, but they 
appear to me to possess a true structural difference ; under a 
low power having very much the aspect of a Stauroueis. 
Under these circumstances I consider that the author has 
done wisely in thus constituting a new genus. 

With regard to another species I have a word or two to 
say, viz., Pleurosigma lanceolatum. This 1 think is iden- 
tical with one described and figured by Mr. Roper, iu the 
October number (IS.'j?) of the ' Microscopical Journal' (the 
plate being in the January number, 1858), vol. vi, pi. HI, fig, 
1 1, under the designation of Pleurosigma transversale, varie^ 
^; but that gentleman conjectures that it may be probably a 
new species, a fact of which I have no doubt. Under these 
circumstances Mr. Boper would have the privilege of naming 
it. This, by the way, gives me occasion to remark, that it 
is by no means clear that the Microscopical Society has 
not been (may I say) somewhat shabbily treated with regard 
to this same paper of Mr. Roper's ; and I am convinced that 
the author would have been better appreciated had it been 
read at the meeting of the Society ; for even if the plate had 
not appeared in the same number as the text, as is the case at 
present, the two would certainly have first come before 
microacopiBts together, and in all probability would have been 

Eublisbed at the same time. A paper always snfl'ers more or 
»8 by disunion from its illustrations, if any exist ; but with 
regard to those on the Diatomaceic this observation applies 
with increased force. 

While on this subject, having alluded to Mr. Roper's paper, 
it may not be out of place to make one or two more remarks 
in connection with it. 

Alluding to Coscinodiscus labyrinthns, n. sp,, with cellules 
hexagonal, minute, arranged in quincunx, in large irregular 
hexagonal spaces, divided by lines of confluent cellules or 
dots, &c., he says, " Tiic arriuigement of the cellules is so 
different from any yet figured, that it may be fairly entitled 
to rank aa a new species." lUustrationa are added in the 
^te last quoted, ^. 'i a and 2 b. In tlic novelty of the 
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species I quite concur ; but this peculiarity of structure ie by 
no meauB so aiogular as the author appears to imagine, neither 
do I think ho has quite correctly interpreted the appearance 
presented — of course, not having seen the specimen itself, I 
may be in error — ^but I think it but reasonable to direct 
attention to wliat I consider a very frequent peculiarity of 
structure — somewhat difficult of demonstration, it is true, iu 
ordinary cases, but thereby affording more zest in the pursuit, 
and an admirable exercise of manipulatory ingenuity. This 
same structure, but on a scale considerably more minnte, 1 
detected, and subsequently exhibited at a soiree given by this 
Society some years agp, in a specimen of TYiceratrum favta, 
obtained from Ichaboc guano. I published no record of it, 
and therefore am the more pleased at a corroboration of my 
observations, by finding the same design upon a larger scale. 
Since detecting it in the Triceratrum favus, I have also been 
able to demonstrate the existence of it in etiery specimen of 
Coacinadisau radiattis upon which I have attempted the 
feat ; and this has been done oit those obtained &om various 
sources, viz., the stomach of a muscle, guano, the mud of the 
Thames, Barbadoes fossil, &e. 

Now with respect to the interpretation of the stmcture, 
In describing the Arachnoid iscus, in one of the early vohimes of 
the ' Transactions' of this Society, I showed that the frustide 
consists of a siliceous framework, over which is stretched a 
species of membrane, whetlier siliceous or not I do not presume 
to decide, but certainly pliant to a considerable extent, capable 
of being partially rolled up by mechanical agency without 
breaking, and elastic enough to return to its original 
position when the extraneous force is removed. Now the 
structure noticed by Mr. Roper, in Coacinodiscus labyrinthus, 
and by myself in the more common B]>ecies — C. rndiatus and 
Tr. favus — I believe to be of precisely the same nature, and I 
am much mistaken if we do not tind it in many other species 
of the Diatomaces. 

Mr. Roper's observations of structure in what he haa 
termed Aclinocyclus triradiatus are also well worthy of 
special attention. I may remark, en passant, that I dis- 
sent from the opinion that the frustute named belongs to the 
genus cited, 

Hefore quitting the Diatomacese, I would also direct at- 
tention to Mr. Ralfs' interesting paper in the last October 
number of the ' Journal,' concerning one of the modes of re- 
production prevalent in some genera of this natural order. 

We have had one paper, a very important one, belonging 
to the class of experimental physics, entitled, " Precise Direc- 
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tioofl for making Artificial Calcxili, with some Observatioas 
on Molecular Coalescence," by Mr. Rainey, Lecturer on 
Anatomy, &c., at St. Thomas's Hospital. Those who have 
seen the artificial calculi produced by Mr. Itainey, canuot 
fiul to have been struck with the remarkably close resem- 
blance they bear to those naturally produced in the urine of 
the horse, and what is atUl more surprising, having a compo- 
sition chemically identical with them. Globular crystals of 
carbonate of lime, ammoniaco-magnesian or triple phosphate, 
and a globular compound of the two, hein;; found in various 
forms, viz., laminated globules, dumb-bell shaped, nodulated, 
as well as the sharp angular forms of the triple phosphate. 
After a most ingenious enunciation of the theory of the pro- 
duction of these calculi, according to the author's concep- 
tion, he eays, " Many of the facts presented by the molecular 
disinte^ation of living tissues, and usually attributed to the 
direct influence of a vital force, are the immediate effect of a 
mechauical agency." Also, " that where the conditions ne- 
oesBKry for the operation of physical forces upon the mole- 
cules of matter are present, whether in organic or inorganic 
substances, these forces do act either effectively or iueH'ec- 
tirely. Vitality may oppose, modify, or direct their opera- 
tion ; but there is no reason to believe that it either creates or 
antdhHatea them." 

Mr. Bainey propounds the doctrine that all of the animal 
and vegetable tissues, whether hard or soft, are equally under 
the influence of molecular coalescence ; and the views set 
forth in this paper, slarthng though they be, deserve the 
most patient examination and careful consideration of every 
philosophical explorer. 

In the class of manipulation and microscopic adjuncts, 
we have had two papers by Mr. T. S. Ralph, of Wellington, 
New 2Iealand, which are interesting as coming from the 
Antipodes. No new principle was involved in the subject of 
the former paper, the author probably being unaware of what 
had been done in this country more perfectly in a similar 
direction. There was, however, a useful suggestion in the 
Utter, and it gave rise to an interesting discussion on 
mounting objects generally, in which much practical infor- 
mation was elicited, and which was pretty fully reported in 
the la»t number of the 'Quarterly Journal of Microscopic 
Science.' 

The last paper on my list, a very unpretending one, but 
ofi'ering a suggestion of considerable value to the microsco- 
pists, is one by Mr. J. Maltwood, " On a Finder for register- 
ing the position of Microscopic Objects." 
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This is a subject that engaged much of oar attention 
durmg the year 1856, and many very ingenious devices were 
brought under consideration, while a sub-committee of the 
Society reported upon them, and recommended the adoption 
of one of them. The great convenience of being able to note 
accurately the position of a very minute object in such a 
manner that it could not only be recorded, ao aa readily to 
find it again when wanted, but so that an independent ob- 
server at a distant place and with any microscope should be 
able to do this without difficulty, was admitted on all hands, 
and a very complete solution of all the conditions imposed 
was accomplished; but the paper of Mr. Maltwood's not 
only gives another solution to the conditions then imposed, 
but also includes additional conditions, while still further 
simplifying the method of using the apparatus — which it is 
proposed to produce by the aid of photography. The only 
requisite addition to any microscope ia a simple pin or stop, 
either fixed or moveable, on the upper stage-plate of the in- 
strument, in order to form a starting-point, against wliich the 
slide and also the " finder" are to be brought in close contact. 
The microscopic latitude and. longitude being ascertainable 
by mere inspection, the figures denoting them being seen 
tlirough the microscope. I see no difficulties in the way of 
producing these finders, but what can be overcome with a 
moderate amount of care, and I trust that wc may soon be 
working with the new tools proposed. 

At one of our meetings a new form of student's microscope 
was exhibited by the designer, one of our late presidents, Mr, 
Jackson, to whom we are indebted for so many microscopic 
luxuries; and this form of instrument has been adopted by 
one of our makers, Mr. Ladd, of Chancery Lane. 

At another meeting we were favoured bv our respected 
treasurer, Mr. Ward, with some interesting remarks upon 
mosses, illustrated by many preserved specimens. This waa 
with a view to stimulate others of our members to undertake 
investigations in a branch of botanical science where much 
original information is yet to be gleaned. I trust that the 
hints thrown out may not be amongst those " that fell by the 
wayside or in stony places." 

At our last meeting I Iiad the pleasure of introducing to 
your notice a very simple and inexpensive lamp, that I am 
of opinion is admirably adapted for the use of microscopists ; 
many of these lamps will, I believe, be on the table this 
evening, and thus an opportunity will be aflbrdcd of testing 
their qualifications. 

The advantageous points consist in the following, \-iz.— 
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1st. A fiat flame, of considerable iiitensit;, not quite equal 
ether in intensity or tx>Iour to that from campliiue, but ap- 
,|>roachiug it more closely than any other that I have seen. 

2d. The material consumed (Paraffiuc oil) does not spoil 
by being kept any length of time, thus being suitable for those 
residing in any part of the kingdom, and obviating one of the 
principal objections to the use of camphine. 
- 3d. Non-liability to produce " blacks" if made to smoke. 

4th. The cotton very rarely requires renewal, and when it 
does the operation is moat simply performed. 

6th. Economy and great simplicity of construction.* 

At the meeting of the British Association for the Advauce- 
I'ment of Science, in Dublin, during the last autumn, there 

eie several papers connected with microscopical science by 

r. Bowerbauk {now, by the way. Dr. Bowerbank, the degree 

' LL.D. having been conferred upon him by the University 
of Aberdeen), Dr. Lankester, Mr. Joseph Lister, Dr. Red- 
fern, and others ; but as these have been reported in abstract, 
in the October number of the ' Alicroscopical Journal,' it is 
needless for me to increase the length of my already ex- 
tended remarks by further consideration. 

The microscope, as regards both the optical and mecha- 
nical excellencies, has attained a rank in the present day at 
irhich any alterations to be considered as improvements must 
r necessity be somewhat rare ; and during the past twelve 
lonths I ara not aware of any that call for special remark. 
I tnistj however, that it may not be deemed pertinacious if I 
again draw attention to two desiderata in our objectives, 
which I pointed out last year, viz., a provision for reducing, 

•on occasion, the aperture of those transmitting very large 
angular pencils of rays, and also a substitution of a move- 
ment applied to the hack coiiibinatiaiis (instead of the front, 
as at present used) when adjusting for thickness of glass 
covering of the object to be viewed. 

I find, from information supplied by Messrs. Powell and 
iJealand, Roes, and Smith and Beck, the three most eminent 
producers of our optical tools, that the number of instru- 
ments supplied by them in the year 1857 amounts to 385. 
The other makers quoted in my last address have not fur- 
nished me with any return ; but as a microscope is not an 
I instrument that requires frequent renewal, it is rather a 
matter of surprise that the number demanded should con- 
tinue so large as it is. 
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With regard to our cabinet of objects, although wc have 
received several presents, \ am ashamed to state that tbs 
collection is most absurdly small, numbering but 351 slides. 
It is a rpproftch to every member of the Society that this 
state of thinpt abould remain, and it might be worthy cousi- 
dpration whether we might not establish a regulation that 
every new member elected henceforth should be called upon 
to anpply a few slides upon his admission into our body. It 
would also be a work deserving the warmest thanks of all, if 
some energetic member would undertake the office of collec- 
tor of objects : he would soon reap a rich harvest, as I must 
certainly admit that there is readiness enOHjrb to ghe, 
though not so to give unasked. An asker-general, then, is 
what we want — a sort of honorable as well as houonry 
begzar. 

The nurabera of members in our list is precisely the seme 
as last year, but this is, in reality, an increase, for we havo 
again weeded out some that were unprotitable ; and 1 think 
we may now regard our list as thoroughly purged of those 
who were members in name only. 

The number at the last anniversary was 2fi7 

Since electe4 2G 

203 

Resigned 6 

Dead 3 

Removed for non-paymeut of subscriptions 17 

— 26 

Leaving the list now . 267 

Those who have been taken away from us by death are — 
Jacob W. Bailey, Professor of Chemistry at the United 
States Military Academy, West Point, New York; Mr. F. J. 
Bell; and the Ecv. J. Guillemard. 

ihe name at least of the first mentioned must be familiar 
to every member, very many having participated in the dia- 
tomaceous fossils and other interesting specimens transmitted 
by him to Mr, Marshall, and liberally distributed by that 
gentleman. 

Professor Bailey is also well known to us for his labours 
amongst the Diatomaeeae ; many of his papers published iu the 
'Smithsouian Contributions to Knowledge' and elsewhere, in 
which he follows the views of Professor Ehrenberg in his 
descriptions of the various forms, bemg in our possession. 
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^H Science in general, and microscopists in particular, Itave 
^r rfw sustained a severe loss in the death of William Smith, 
1 F.L.S., Professor of Natural History at Queen's College, 
Cork, but better known to us as author of the ' Synopsis of 
British Diatomaceie,' recently published by Messrs. Smith 
and Beck. Although not a member of the Microscopical 
Society, his labours for the benefit of micruscopists demand 
a tribute of respect to his memory ; Mrs. Griffith, the cele- 
brated algologist of Torquay, who recently departed in her 
ninetieth year, is also entitled to a similar honour. 

1 have but little more to add. In resigning this chair to 
my successor, I have only to return you my warmest thanks 
for the kind consideration you have always accorded to me 
while presiding at our meetings ; and I sincerely trust, if I 
have been found wanting, it may not have been in zeal or in 
earnestly endeavouring to further your interests to the 
ntmost of my ability. 
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At tbe conclusion of the address the Society proceeded to 
the election of officers for the ensuing year, and at the close 
of the ballot the following gentlemen were announced as 
having been duly elected : 

President— Dr. Lankestes. TVeasurer — N. B. Wahd, 
Esq. Seereiaries ^ 3 oBV Quekett, Esq.; George E. 
Bleskins, Esq. 

Four Members of Council. — J. G. Apfold, Esq.; T. W. 
BtTRB, Esq.; Henry Deane, Esq.; Jacez Hogg, Esq.; — in 
the room of T. K. Huxley, Esq. ; M. Marshall, Esq.; W. 
Petehs, Esq.; and F. H. Wenbam, Esq.; who retire in ac- 
cordance with the regulations of the Society. 

The thanks of the Society were voted to the President for 
I bis exertions in promoting the objects of the Society during 
■ tlie past year. 



The Society then adjou 
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ned to a soiree, at which nearly 
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lome DtATOMACEJt that are/ou/idin Noctili'ca miliabis, 
and the beat means of obtaining them. By Colonel W. H. 
C. Baddeley, CommuDJcated by Mr. F. C. S. Rofeb, 
F.L.S., itc. 

(liciid April aOili. IP53.) 

Whilk engaged in endeavouring to ascertain the mode of 
production in Nortiluca miliarh, I remarked in all fresh 
tens of this creatui-e a mass of dark matter near the 
iclens, and on a closer examination found it consisted chiefly 
DiaiomaecEe. This has before been casually noticed by 
I. Brightwcll and others ; it is therefore mainly for the pur- 
ise of inducing others along the coast to examine these ereti- 
rcB for the aake of tiie Diatoms they contain, that I send 
e method I employ to capture them, and some of its results. 
The Diatoms lie in the so-called vacuoles, which the 
eature apiienre to liave the power of moving by means of 
« threads to which they ai-e attached. By this arrange- 
ent the vaciu)les are brought towards the apparently slit- 
W opening of the mouth to receive the food, and are after- 
ftrds drawn back again into vni-ions portions of the body; 
lartng ascertained of what this food consisted, it occurred 
it me that here was an easy method of obtaining different 
urine species of Diatoms, and 1 at once tried to ascertain 
le best means of securing a good supply of these interesting 
Me animals. I adopt the following plan : 
Attach a fine muKlin net to the end of a light pole, and pro- 
eed to aome spot where the Noctilueie are likely to be driven. 
A breakwater whicli causes an eddy to collect Medusee, &c., 
merally yields a good harvest. 
Skim the surface, and wash the net repeatedly in a can of 
kit water; at night, these creatures are easily seen by their 
iminosityi by day, if plentifiil, they cover the surface of 
le sea in brownish streaks. 
Having secured what is required, return home, and pour 
be water into a white haud-basiit, allowing it to stand an 
our or two. This rough treatment causes these crcaturea 
disgorge their food, and if, after an interval, the water be 
pcfully poured off, a sediment will be found at the bottom/ 
lich will consist of Diatoms mixed with some refuse. 
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A portion of this can be examined in this state ; another 
portion, after being well washed in fresh water ; and the re- 
mainder treated with acid as usual. 

The result of the examination of the first will probably 
show many species of Diatom aceae in their natural state^ 
often alive, and with the Endochrome perfect. It is by this 
method that I have found several rarer species in their nor- 
mal condition. 

The best winds in which to capture these creatures appear 
to be those from south to west — during tlieir prevalence I 
have taken Noctilucae every month of the year on the east 
coast of England ; but it is during the summer months that 
they are most abundant^ and during calm weather. 

Abroad, they are constantly to be met with in warm lati- 
tudes ; and I feel confident some interesting results might be 
obtained by securing this creature in various parts of the 
world. 

I now beg to mention some of the species I have found by 
the above-mentioned means : 

Coscinodiscus radiatus. Stauroiieis pulcliclla. 

„ concinnus. Doryphora amphiceros. 

„ eccentricus. Trjblionella punctata. 

Eupodiscus argus. Striatolla unipunctata. 

„ subtilis. Plcurosigma elongatum. 

,t crassus. ,, rigidum. 

tt radiatus. „ forniosum. 

„ tesselatus.* „ fasciola. 

Actinocyclus undulatus. „ balticum 

Triceratiuni favus. (and several others). 

„ undulatum Two or three Asterionelh. 

(and varieties). Rhizosolenia stjliformis. 

„ alternans. „ setigera. 

,, malleus. Biddulphia rhombus. 

„ striolatum. „ aurita. 

„ newspecies,uot named. „ Bailevii. 

Campylodiscus eostatus. A.mphititras antediluviana. 

„ cribrosus. Bacillaria paradoxa. 

Surirella fastuosa. Eucampia zodiacus. 

,. gemma. Grammatophora serpentina. 

Amphiprora didyma Several species of Melosira. 

(and another species, not certain). „ Podosira. 

Navicula palpebralis. „ Orlhosira. 

„ elcgans Chajtoceras (?), 

(and some others). (also several others, of whose true 

Pinnnlaria distans. name I am uncertain). 

The above-mentioned species, however, will give some idea 
of the nature of the gatherings to be expected. 



* I am endeavouring to ascertain to what species the several discoid 
forms attached to each other by stipes belong, and which are found in these 

^alli{;rinj;s. 
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On MicHoscopic Objects coUected in India, i{f. 
By G, C. Wallich. M.P. 

(Head April 2fJlli, lfi5S.) 

Whilst availing mjaelf of the bjiportimity so politel} 

^ifffH^ed me, to lay before you this evening the general out- 

me of a tnicroacopic collection recently brought home by 

jbte from India, I feel that some apology is due for the unsyB- 

matic manner in which I am compelled to submit my ob- 

■serratioiis and drawings to your notice. You will grant me 

yotir indulgence, however, 1 feel assured, when I state that I 

came up to town a few daje ago, without the remotest idea 

ithat you would honour me with your attention on the present 
bccasiou. 
I I would beg you, therefore) to view my communication 
Hltl figures as mere rough notes, the valuable portion of 
krhich has yet to be eliminated ; and I would further ask yoa 
Id bear in mind that my collection has been made undei' 
Bumerous difficulties, either whilst rapidly marching through 
the Bengal Presidency, or on shipboard, in the absence ot 
I liberies or museums to consult, and what is still more di»- 
hcartening, in the absence of even one fellow-labourer, with 
whom to compare notes or interchange ideas. 

In the Bombay and Madras Presidencies, I am aware that 
be subject of Microscopic Natural History has been sedu- 
Jnuly cultivated by a few, and with highly valuable results. 
But in Bengal, I fear, little or nothing has been done, not- 
withstanding tlie widely extended and varied field that there 
presents itself for researches of this kind. This is the more 
to be regretted, inasmuch as few portions of the globe, in all 
probability, hold out greater facilities for tlie study of all 
microscopic organisms; and both as regards temperature^ 
ntoisture, rich soil and abundant water, Bengal offers especial 
opportunities for the investigation of their progresaive deve- 
topment and " Life History." 

You will hardly be astonished, however, when I state that 

t encouragement towards this department of science has 
hitherto \-irtuaUy been withheld, on the principle that all 
^ds of research, to be of value, must exhibit primd facie 
fcridence of beinj; likely to pay, The <)ueBtioii ix therefore 
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not unfrequently asked^ what substantive benefit can possibly 
accrue from investigations into the minute world ? — a ques- 
tion, I humbly submit, absurd enough to rouse the bile of 
the most stolid microscopist under the sun. 

But these drawbacks, gentlemen — disheartening as they are 
to some extent — ^possess their compensating advantages, for 
whilst they act in the light of a Microscopic Game Law, they 
enhance the delight with which the adventurous trespasser 
revels in so boundless and untrodden a field. He finds him- 
self peering into a new world, beautiful and rich as his o\ni, 
and he comforts himself with the conviction that, however 
little encouragement and sympathy may be accorded him on 
the other side the ocean, the deficiency is amply made up for 
on this. 

As far as quantity goes, therefore, I have every reason to 
be satisfied with my fortune. But, gentlemen, I am pain- 
fuUy alive to the fact that scanty credit is due to the mere 
cx)llcctor — to him who, having the opportunity thrust upon 
him, as it were, simply stretches forth his hand, accumulates 
material, multiplies species, often beyond all due limits, and 
winds up by an extensive contribution to the cacophonies of 
nomenclature — whilst legitimate reputation can only follow 
on the far more laborious and far more difficult task of 
working out, step by step, the physiological development and 
true relations of the structures that present themselves. 

It is not therefore without considerable diffidence that 1 
submit to the Society, in their j)resent crude and unsystema- 
tised condition, the drawings and notes before you. 

Witli regard to tlic probable numl}cr of new forms that 
have fallen under my observation, I feel it would be rash, as 
yet, to hazard even an approximate estimate ; for, difficult as 
is tlie identification, in many instances, of the varieties of 
the best understood species, that difficulty becomes materially 
heightened when the diversified forms of less definite or 
unknown species exhibit themselves, under the influences of 
extremely rapid and luxuriant tropical growth. 

I would observe that nearly the whole of the Desmidiacea; 
figured by me, were gathered in two or three months, during 
the Santal rebellion, within a circumscribed district about 
1:20 miles a])ovc Calcutta. It is easy to conceive, therefore, 
how amj)ly the more general survey of Lower Bengal would 
repay the inquirer, who, having leisure and perseverance at 
command, simply enforced the will. 

Again, the chief portion of the strictly Indian Diatomaceae 
was derived from the Sunderbunds or Delta of the Ganges, 
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s locality from which we might naturally antidpate highly 
interesting gatherings. But, beyond the tidal influences, 
the Diatomaceoue forms of Bengal arc peculiarly geueral. 
Indeed, along the entire Gangetie valley, they may be said to 
be RO — a eircumstance in all probability resulting fiom the 
extensive character of the antitial inuudation, which, sweeping 
across river and plain, converts the entire surlaee of the 
country, at times, into a vast inland sea, and of course 
fevoure the distribution of each minute organism throughout 
L the entire range of its occurrence. 

I During the raiiis also, as the mountains contribute largely 
rto these inundations, it is not to be wondered at that forma 
T detected in the hill lakes and rivulets gradually find their 
I way down into the plains below, and by degrees become 
I iccliinatizcd there. Indeed few species occur in the moun- 
l tain lakes, such as those about Nynee Tal and Alraorah, that 
man not also to be found in the plains. But it is remarkable 
Rthat one well-defined species, which oeeuva somewhat sparingly 
■in the lakes referred to, is completely lost sight of throughout 
■the entire length of the Gangetie Valley, and reappears, 
■•trangely enough, in prolusion amidst the bruekish channels 
mof the Sunderbunds, at a distance of 1200 miles. 
I Another species, well known in this country, and, if 1 
■apprehend aright, frequenting only brackish water, is not 
Bimly common to the plains of Bengal, but presents itself in 
■ the same mountain lakes, iiud also in the priniK;val wilderness 
mot the Delta. 

I 1 mention this fact to show under what widely difl'ering 
Kfeircumstauces species may exist, and still retain their specific 
■characters unimpaired; and that the mere fact of a peculiar 
Hiabitat may not, after all, be so uselul in determining species 
Ka has by some observers been laid down. 
B My marine gatherings, I would mention, were made during 
Bthe voyage round the Cape, iu a sailiug ship, under peculiarly 
Hbvorable circumstances to the microscopist, though not so 
ffb> the navigator ; inasmuch ns frequent calms, both in the 
HVay of Bengal, Indian Ocenn, on the Lagalkas Bank to the 
noathward of the Cape, at St. Helena, and off the Western 
Rslea, afforded constant opportunities for using the casting 
Bket, towing net, or dredge, as the case might be. 
I Of course, from the open sea, the purely microscopic forms, 
Birith a few exceptions, could only be obtained by having 
Vrecoursc to ttic floating living creatures of various kinds that 
^nboond on the surface, under certain cireumstauces, in almost 
MTery latitude. It was only wheu going rapidly tliroueh the 
Brater, that is hevoiid five or six knots an hour, tnat it 
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became diificult or impossible t*) seize upon some of tbese 
creatures. In the heaneat gales, off the Cape, so loiig as the 
wind was ahead, some one or other of these would present 
itself in the net, and rarely were their stomachs barren. But 
the question, gentlemen, I presume, is not from what source 
may we derive material, but from what can we not do so, 
ffhen even the lazy turtles we caught napping in a calm, 
mid sea in the Indian Ocean, needed only to have their backs 
scratched to afford the desired Diatomaceous eontributiou. 

The Salpie, however, were the most prolific, and generally 
Uie most abundant, and from their tiuy stomachs it was easy 
to extract a number of novel and most interesting species, 
including Diatomace^, PolycystinEE, and Foramiuifera. When 
of the smallest, they could still he rendered available, for 
what was deficient in size was made up for in number, and my 
(jets would frequently oome up filled with their multifudinoiu 
bodies. In this case it was only necessary to crush or rather 
strain the mass through the material (crinoline by the way) 
of which the bag was composed, collect the header deposit, 
and treat it in the customary method. Sometimes the Salpn 
were from six to ten inches in length, with a digestive appa- 
ratus as large as a large marble, and from these a rich harvest 
was afforded. 

During the calms alluded to, I was enabled to observe that, 
extending for many degrees in the Bay of Bengal and Indian 
Ocean, the surface of the sea, to a considerable depth, abso> 
lutely swarmed with delicate yellow flocculciit masses of the 
genus described by Mr. Brightwell, in the Society's ' Transac- 
tions', under Ehrenberg's name of ahizosolenia. Indeed, I 
believe I was the first tq point out to Mr. Brightwell its fila- 
mentous character, and the appearance of its flocculent 
masses. Near the Equator this organism was accompanied 
by a Coscinodiscus, the cylinders of which were so large as to 
be easily distinguishable with the unaided eye from the upper 
(tern jwrts, whensoever the aun poured down his rays iuto the 
plear blue abyss below. 

Nor was the Rhizosolenia confined to the eastern side of 
Africa. To the soiith of the Cape, and up the Atlantic as 
far as the Western Islands, it occurred frequently, but only in 
the Salpie stomachs — a fact that goes far to show that many 
minute forms escape observation solely &rom the tempestuous 
nature of certain seas ; whilst, although not more abundant, 
in the tranquil latitude of the tropics, or within land-locked 
seas, they rise towarfls the surface, and more readily exhibit 
themselves. 

There are certain mysterious influences, atmospheric prq- 
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I bably, apart from the liroad distinctions of ealin or tenipegt, 
[ which ref^ulate the appearance or disappearance of many of 
I the minute animal organisms from the surface, sometimes at 
I B moment's notice ; and I cite the circumstance iu order to 
, waru others, wlio may perchance " go down into the sea in 
I ahips," never to lose an opportunity of capturin|t any crea- 
tures that present themselves, however abundant they may 
appear to he, for whilst one cast of the net may contain a 
myriad, the next may be drawn blank and unfruitful. 
I In conclusion I would observe that it is my inteiition to 
, Work out as far as possible the Diatomaceic and Desmidiaceee 
I at my command. The other families I shall not venture to 
I approach; but auy specimens, drawings, or information it is 
in my power to supply to those gentlemen who dii-ect their 
labours towards them, I can only say shall be most cheerfully 
[ placed at their disposal. 



f Note on CAMFVLoniscus Hodobonii. By G. A. Walker- 
Abndtt, LL.D. Communicated by Mr, F. C. S. Rofeu, 
P.L.S. &c. 

(Itead April 20tli, 1858.) 

" On examining with some attention your slide of Campg- 
I lodisaa Hodgsonii from Lyme Regis, and comparing it with 
I others in my possession, 1 find — 

" i. That your specimen is the same as what I have from 
I the River Orwell, contained in a slide from Professor Smith, 
I named C. Hodgsonii, aud marked. Collected by J. Hodgson, 
I liq., August, 1850." 

" 2. That it is the same as one I have from Carrickfergus. 

" 8. That it is the same as two frustiiles I have found in a 

SUiering from Ipswich, obtained several years ago by the 
e Mr. Wigham, of Norwich. 

" 4. That it is the same as one frustulc (one of four marked 
I ones) contained in a slide ft^m Poole Bay, of September, 
I 1852, from the late Professor Smith, 

"5. That it is the same aa the C. eximius of Dr. Gregory. 
All these agree with the large state of the species, fig. 53, of 
I Smith's 1st volume. 

" I also find that the small state of C. Hodgaonii is not well 

I represented in Professor Smith's book, fig. 53 a, tlicre being 

I no moniliform lines, but canaliculi on the central part or disk. 

TJiis small state I find {ftwm one to three frustiiles in every 
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slide) in my Ipswich preparation. Three out of the four 
marked C. Hodgsonii, in Smithes slide from Poole Bay, belong 
to it. I have seen it also from Arran, and various other parts, 
BO that it is much more common than the large kind, if it can 
he so called. 

" In the large one there are no canaliculi on the disk or 
central portion, and the granular striaj are often very obscure, 
particularly after long boiling in acid. Smith's figure shows 
that they are placed in lines, but this arrangement is often 
90 unsatisfactory in most specimens as to leave a justifiable 
doubt on Dr. Gregory's mind, if his C eximius could be the 
same. The small one has the median line (?) sharp ; it is 
scarcely a line, but a strong plica or keel ; the canaliculi pass 
on almost to the middle line, being scarcely fainter on the 
disk than those of the margin, with which they are continuous 
and isometrical. The apparent separation between the disk 
and the margin is caused by a flexure or keel. If we were 
to suppose C. Ralfsii to have a flexure of this kind (to which 
there is an approach in figs. 52 and 53 of Dr. Gregory's 
Clyde forms), this small one would through it be more allied 
tD C. Ralfsii than to the large C Hodgsonii, 

'' \\ thus appears that the C. eximius, Greg., is the same as 
the large C Hodgsonii of Smith, and tlie small C. Hodgsonii 
cannot be tlie same species. The large C Hodgsonii is scarcely 
known, at least bv that name ; tliat which is usuallv so called 
(and which was ])robably alone known to Dr. Gregory) is the 
small one. If Mr. Hodgson had found botli, it might suflSce 
to give his name to the small one, and call the large one C. 
eanmins ; but if he did not find the small one, there would be 
an absurdity in giving his name to the species not collected 
by him, in which case this last miglit be called C. Smithii.'^ 

The foregoing extract from a hotter received from Profes- 
sor AValker-Arnott, he has permitted us to bring before this 
Society. In his conclusion, as to the identity of the large 
C. Hodgsonii, Smith, and the C. eximius of Dr. (iregory, I en- 
tirely concur. I have specimens of tlie C. Hodgsonii from 
the River CJeddau, South AVales, from Lyme Kegis, Wey- 
mouth, and Milford Haven, and find the markings in the 
central part of the valve in all states, from the distinct moni- 
liform radiant lines, described and figured by Professor Smith, 
to tlie faint and irregularly scattered granules, characteristic 
of C. eximius, and in some specimens Jiardly any discernible 
at all, with any object glass or variety of illumination. These 
variations also are not dependent on locality, as they occur 
in the same gathering, and I think tlierefore they aftbrd no 
suflRcient grounds for separating two forms that agree so 
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exactly in all their other characters. The smaller form 
alluded to hy Dr. Arnott appears to have beeu considered a 
young state of C. Hodgsanii by Professor Smith ; but as in 
additioD to the difference of structure already alluded to, I 
never remember to have seen any valves pf au intermediate 
BiKe, that could serve as coutiecting lines between them, and 
though both may be considered among our rarer British 
species, tlie smaller one is by far the most abundant, I am 
inclined to concur in the propriety of giving it a distinct spcr 
ciGc name. 



On the D1AT0MACE.E of South Wale*. 
By FiTZMAURicE Oeedejj, C.E, 

(Head June IGlh, 1S53.) 



« 



Havinq read the remarks made in his address by our tate 
president as to the paucity of slides contributed to the cabinet 
of tlie Society, I must confess that 1 feel the justice of them, 
and the more so as, if I mistake not, ttie subject has beeu 
alluded to by a former president in his address. I have, 
therefore, ventured to come forward to assist in removing 
that reproach which our late president considered as resting 
upon the members from the smallness of their contrdtutions. 

During the last five years, while resident at Haverfordwest, 
in Pembrokeshire, I have employed my leisure hours in 
studying the Diatomaccie of the country. 

Tue town itself is situated on the banks of a tidal river, 
QTerlooking extensive salt marshes, which are frequently over- 
flowed by spring-tides, and abounding in shallow pools and 
ditches ; not far from it are some large and quiet fish ponds. 
A few miles to the north, at a place called Churchland, is a 
large tract of boggy land, at the foot of a mountainous dis- 
trict; mill-streams, over-falls, and weirs, so favorable to 
Diatomaceous growth, abound in the neighbourhood ; while 
near to Carmarthen is a vast and extensive morass, inter- 
sected by ditches, and excavated into pools by tlie turf-cut- 
tera. And lastly, there are the shores of Milford Haven, 
and the extensive mud-banks of the tidal estuary of Neyland, 
which latter I have penetrated by boring to a depth of 
twenty, tliirty, and forty feet, and succeeded In obtaining 
mwy interesting species at these depths. 

The result of a five-years exploration of all these localities 
hw been the collection of upwards of fifty genera, including 
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above two hiuidzad aud xfairrr vpecaoL hhdt oF niddi 
eitLer new w imcreeiuxr Tanrrief^ of knnini mpede^ iridcki, 
fruio iiaviii^ BUirL uii emua-rrar Or#r rirftrMK*. I lisve 
able to GuUetn fa luierauk uum'tier of ihe masr knoim 
ill 11 \t»^' fair Ktai^ cif vurrrr. 

WitL a verv lew excTiiticiiifc. xLe viiale of thefie iioierm and 

■ - ». 

«)iecie» are <L-oxxtamed in tbe a(u%nii}iairrms: ahds ^lodi I 
Lave uow t'ue liuxiuur uf' Iirrin^ befcYre tou. and iriiidi I beg 
tbe fSocdety to accejit. if they tuink xbem -vanh addxne to 
their cabiuet. Tbe cabixiei ui viiioL tber are cautained is 
one J dwij:ued tiotue time aro lc»r tbe purposef of traTeDing, 
and vbi'^b I Lave fciuiid extremelT convenicni. ai^ it bolds 
a lan^ iiuuitjer of slides 2:^S in fa fixnall compasK, and re- 
quires lAO ]iaf.-iJiijr ; tbe mere tsbimiiig cif it iij> ker}K^ ereir 
Klide iu (/lafje^ wbiie^ from tbeir arra.T!gement. everr label can 
be read, aiud eaic-L blide easilr «rcn at. It«^ ftconamr is no 
MuaJJ re^^^uimeudation, tbe coet being obIt fifteen shillings. 

A.<-ji:f}m\nxixym% it,. I Wg to Laud in tro dociimenis : one is 
a catai«>gue iX tlie islide^ and their cxintentfi. the sbdes being 
liumtjen^ W oorre«pr^nd ; tLe other is an alphabetical cata- 
logue (rf* the geuera and ispecieff ; and opposixe each fcpedes 
i% the liuwU^'r of tbe elide in wliicb it is to be found. Where 
the Mime upisrie* cxjeuns iu mcjpe than one sbde, the best 
wuujple f/f it ih >>bown by underJining tbe number of ibe slide 
Jjj iihi';}i it iMiArur^. 

Where I Law-tbf/ujrbt it neoe«*atrv, I hare monnted a slide 
dri' aii^ 'vieJJ a^ in balKain ; and mos^ of tbe iilainentoas spe> 
cie^ I bave iu<mny:A wj as to show them in ibeir natural 
•ftate, unboiled in az-nd. Tbifr hasi be«»n done by burning out 
the endocljrrjme of tbe liriiip ]ilant. and then mounting in 
haU^tu in the usual -wav. This 'will be found a verv good 
jJaij for tbc'iM* Kjxx'ics, and I would cite Nos. G6, 4)2. 62, and 
W.fj a* a (sample. 

In nninr U) render the habitats more distinct, labels of 
tUtfimti rMtUpiin an; used, thus : 

I'Mfcb wuu-r White. 

tUti'ift^U .... Dark yellow. 

^»»Pini Light yellow. 

^ <«*;r **'/M<#j/** Pink. * 

Ut t:t4n$i*t. t unt ntfi jAoin^ to weary you by a recapitula- 
iin94 ht lb<. wbob ni ibi- ^^t'lu^.m and Bpecies in the catalogue, 
f^Hl j mwijM MrJafi to riill your attention to a few of those 
^Uh'U fill, of \Ut: Miotsi tiit.i'M'Nl, UH being either new — I mean 

* (Ih) tioiiiif(b iiir II (I III Ik? ml srparatclj. 
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genuinely uew, and admitted as such into the standard works 
on lie Bubject^or as being interesting varieties of the more 
known species ; and also to the doubt^l forms, the position 
of which has yet to be determined. Taking them therefore 
in the order in which the numbers of the slides run, they are 
■a follows : 

No, 9, I give this as containing a curiously distorted form 
of Surirella biseriata, having a central construction ; this 
does not appear to me a common variety, as I have only once 
met with it. 

No. 10. I give as being my original gathering of Surirella 
apicttlata, first pointed out by me to the late Professor 
Smith in April, 1851. I have never found it since, and I 
am inclined to agree with him when he terms it " a close 
ally, if not a variety, of S. anyusta." (Page 88, vol. ii, 
' Synopsis'.) 

Noa. 19 and 19 a. This is niy original gathering of that 
curious species Orlhosira mirabiUM, and was first obtained by 
me at Haverfordwest, in April, 1855. In the April of 1857, 
I made a second and more copious gathering from the 
•ame spot ; this will be found in No. 129. It has since 
been found by Mr, Ralfs and others, in the interstices of tlie 
burks of various trees. The Navicula in these gatherings I 
at first referred to .V. tumida, but was corrected by the late 
Professor Smith, whoprououncedittobe jV.p«si//a, audintliia 
he is also supported by my kind friend and correspondent Dr. 
Walker- Ar not t, I must, therefore, bow to such authority and 
nameit BfiiV.^«t/^, but then the characteristic of "brackish" 
must for the future be omitted in giving the habitat of this 
species in any specific description, as the locality where this 
gathering was made was purely a fresh-water one, and totally 
free from marine or brackish influence. 

Nos. S9 aud 59. In these two slides will be found a 
Pionularia with somewhat constricted ends, which I consider 
as a variety P. rad'iosa. I see nothing to warrant the erec- 
tion of them into a new species ; I therefore merely point 
them out as an interesting variety of the above. A reference 
to the catalogue of the slides will, however, show that the two 
gatherings are from two widely diiferent localities ; thus we 
may assimie that the variety is a well marked one. 

No. 35. I merely point this gathering out as being inter- 
esting from consisting of Synedra radiaiia in a state of con- 
gregation, as shown in plate b, vol. 2, of ' Synopsis' ; of course 
the boiling in add has destroyed the gelatinous envelope, but 
the bundles still remain perfect. 

Nos. 49, .50, 51, 52, and 53. I give these as affording ex- 
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cellcnt sample* of Navicula Jirma, and its varieties. Pint in 
Noit, 50 and 51, we find the true N. Jirma, with the valve 
truly " elliptical, and slightly attenuated towards the rounded 
extremities;" next, in No. 53, we have the variety |3, with the 
ends " suddenly attenuated;" nest, in No. 49, we have the 
variety y (page 90, vol. ii, 'Synopsis') , with the ends "curvate," 
u much lai^cr form than auy of the preceding, and with 
coarser; and lastly, in No. 52, we shall find (if carefully 
looked for) an intermediate variety between fl and y, namely, 
one in which the ends are slightly constricted, while the very 
apices of those ends are cuneate. 1 may add also, that No. 
4U abounds iu fine specimens of SurirvUa bheriata, while in 
No. 53 will be found, though rare, good specimens of Dr. 
Gregory's Surirella lenera — S. linearie of the ' Synopsis'. 

No. 67. I give this slide as containing a curious variety of 
Dialontu eloni/atum, for I can refer it to no other species. 1 
allude to the small form iu the slide, the side view of which 
shows a central inflation ; in fact, in outline it much resembles 
the S.V. oS Navicula inflala, for which it might be mistaken, did 
not a careful examination of the slide show the frust nice, grow- 
ing in the zigzag chains, characteristic of the genus Diatoma. I 
have marked one of these chains with an ink ring, to facilitate 
the esamintttion of any member interested in the matter. I 
give this doubtfully as a variety of the above species (C 
elongatum), for in many respects it must be confessedj it 
widely differs from the specific description of that species in 
the 'Synopsis', (see vol. ii, page 40.) The descriptiou there given 
says " Valve linear extremities slightly luHated ;" and again, at 
page 41, in describing the difference l)etween D. grantle and 
fl. elongatam, the author says, " In /), elongatum the ex- 
tremities in the mature valve are absolutely wider than 
any other portion of the valve." But in the Diatoms under 
consideration, it is the centre which is inflated and wider 
than any other portion of the valve. Still I sec not sufficient 
grounds at present for erecting it into a new spedcs, and I 
therefore leave it for future observers as a {'r) variety of 
D. elongatam. 

No. 6y. I merely draw attention to this as being a fine 
gathering of NUzsc/tia plana, by no means a common species ; 
Trybliondla scutelbtm also occurs here, though rarely. 

No. 8.'». 1 would draw attention to this as being a fine 
gathering of that rare Diatom, A'itsschia acaloris. Up to the 
present time I am not aware of any other habitats for it 
except Poole Harbour (the original one), and the Haverford- 
west Salt Marshes, in which this gathering was made in 1 856. 
Allusion is made to it by the late Professor Smith, in his 
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papfa-on the Pyreneaii Diutoms, in tiip ' Magazine of Natural 
History,' for January, 1857. 

No, 92. In tliia gathering will be foimd rather plentifully 
a minate oval form, with median line, which I give doubt- 
fully as (?) Achnani/iitiiiim lincare. The side views are the 
most abundant, but a ciirefiil examination of the slide will 
detect the F. views, wbidi exhibit decidedly the geniculate 
character <)f the genus. As the present gathering has never 
been treated witli acid, does not exhibit stripes, and did not 
do ao eveu when fresh gatliered, I place the form in question 
with the genus Acknanlhidium. I refer it doubtfully to A. 
lineare, because a careful examiuation will show that it does 
not entirely agree with tiie specific description of that specie 
in the ' Synopsis,' and thus I leave it for other observers. 

Nos. 9^ nud I'Ori. In this gathering will be seen somewhat 
plentifully a small, elliptical, lanceolate form, with an appa- 
rent stauros, but the application of a sufficiently high power 
iriU show that there is no true stnuros, and that the Btiiffi 
extend over the whole surface of the valve. It is the Stati- 
roneu dubia of Dr. Gregory, and is allied to his StauroneU 
reelanffttlaris (now Navicula I^Bvissima of the ' Synopsis,' 
?ol. ii, p. HI). For the reiisons aliove stated, however, its 
removal from that genus becomes imperative, and it muat 
follow his Stauroneia reclangularia into the genus Navicula. 
Adopting the suggestion of my friend Dr. Amott, I propose 
to name it Navicular decipiens. 

No, 102. In addition to the Nit^schia Closterium in this 
gathering, will be found a small form which I refer doubt- 
fidly to the frustulcs of a Schizonema. The valve is laure- 
ttale, acute on side view, and linear on F, view. AVhea 

Slhered fresh, the frustulcs were certainly free ; yet a pecu- 
r arrangement of them, in which they appear to be con- 
gregated into something approaching to a filamentous state, 
leada me to suppose them to he the produce of a Schizonema, 
either broken loose or preparing to throw off the mucus 
which is to fonn their envelofje. 

Nos. 104 and 104a. In this gathering will be seen two Syne- 
dnc, one an extremely long form, with rather coarse strife, 
which I refer to Synedne longisshna ; the other, a shorter and 
more slender form, with more delicate strife, I am inclined to 
refer to ^. radians, var. 7. A better and purer gathering of 
the S. longi»»ima will be found in No. 146, from Tenby; I 
think it cannot for a moment be confounded with S. radiana. 

Nob. 107 and 107a. Are worth notice for a curious small 
form of Pinnu/aria interrupla, which is abundant in them. 

No. J09. I give this as the trtie Cocconema parvum, not a 
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comnioti specien. When first gHtlieretl, the stipes were quite 
distinct. 

No. 114, 111', 114a, and lUb. 1 give this &s Homaocladia 
filiformia, to which species it moat nearly approaches ; still it 
differs from that species in one regpect, namely, that whereas 
in the specific description of N. jilifo)t)t'ts in the 'Syuopsis' 
we find " fascicles containing three or four frustules," while 
in this Bpeciinen the fruBtules are closely and densely packed 
in large numbers. A reference to the elide marked 141', 
which contains the Diatom in its natural state of growth, 
burnt on the cover so as to show the threads, will explain 
what I refer to, I have put a ring ronnd a well-marked col- 
lection of these threads. Nos. 114a and 1146 contain the 
Diatom boiled in acid for further examination and comparison, 
and I feel sure that a careful examination of these slides will 
convince any one that this species is to be referred to H. 
jiliformis, and to none other. 

Nos. 120 and 120 a. This is the gathering of Achnanthet 
parvula, of Kutzing, to which Dr. Amott alludes in his paper 
on Rhabdunema.* I found this interesting species in pro- 
fusion at Neyland, in the March of 1857. I am not aware 
that it has ever been found by any one before or since in 
any British locality. It would be presumption in me to add 
anything to the description given of it by Dr. Amott. 

No. 121. This gathering is interesting, as containing Nilz- 
achia Hnearu in a state of conjugation. I have marked on the 
slide several bundles of the Nitzschia, which, when the 
gatheriug was freshly made, were to be seen surrounded 
with a mucous envelope, and exactly similar in appearance to 
the bundles of Synedra radians in No. 35. This, therefore, 
adds one more to the list (at page x. of the introduction to 
Tohime ii, of the ' Synopsis') of those species in which conju- 
gation has been observed. 

Nos. 121 a and 122. These are interesting, as being gather- 
ings of Amphora minutissima, perfectly free and non-para- 
gitical. A reference to the index to the slides will show how 
widely apart arc the localities of the two gatherings; No. 
121 rt being from Neyland, while No. 122 is from the Vale 
of Neath, near Swansea. This, 1 think, goes far to prove 
that A. minulMaima is not naturally a parasitic Diatom. 

No. 1 23. Is my original gathering of Surireila A7nphiaru»,f 
first pointed out by me to the late Professor Smith, in 1856. 
I should be glad to know whether other observers have 
found it. 

" 'Micros. Journal,' Jan. 1S58, p. 99. 
f ' SvnnpMs,' vol, ii, p. 8S. 
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E), This is the acute variety of A. loayipes {A. lire- 
utzing), also noticed by Dr. Amott, at p. 92 of the 
I June, iyo8, number of ' Microscopical Journal.' I have 
nothing further to add to his cscellcut description of it, 1 
merely point it out as interesting to the observer. 

No. 1 10. I must call attention to this splendid gathering 
of EpUhemia Argus ; at IcaMt, to this species 1 refer it. The 
very conspicuous foramina on the i\ V. would lead one to 
refer it to E. octUata ; but the perfectly linear character of 
the F. V. precludes it from that species. Perhaps it may be- 
come a question at some future time, whether E- Argvs and 
E. oceUata should not be united. 

INo8. 141 and 112. This gathering is from the same spot as 
the last. Here is the Navicula acita of Professor Smith's 
Pyrenean paper. A careful examination of the slide will 
show a variety of the above ha\ing a central inflation. 
This concludes all I have to remark on the gatherings of 
the living plant. I now pass on to the clay boreings, all of 
which are numbered separately from the other gatherings. 
These slides, tweive in number, consist of samples of clay 
from tidal deposits at various depths, obtained by a special 
boreiug apparatus. A de.'<cription of the apparatus and 
mode of using it, and also of the various clays, is given in a 
short paper of mine, in volume iii, p. 26, of the ' Micro- 
scopical Journal ;' I need not, therefore, repeat it here, 

No«. 1 , 2, and 3, from brickyard, n-ill be foujid rich in Trice- 
ratium fai'us (especially No, 1), In No. 2 will be found a 
good specimen of Triceral'mm armatum, first found by me in 
the Neyland mud. I am not aware whether it has occurred to 
unv ouc else. And, lastly, in Nos. 1, 2, and 3, will be foimd 
&hio beautiful specimens of Mr. Roper's Actittocyclas sedena- 
riua. 

No. 4. Again, in No. 4, which is a Ixireing of the Neyland 
mud, at twenty feet in depth, will be found some fine side 
views of that fine Diatom, Biddulphia turgida, of which I 
think I may also claim the first discovery. 

Nos. 5 and 6. Are also Neyland mud, but from a depth of 
thirty feet. These contain fine end views of the Biddulphia 
turgida. In all these slides, viz., Nos. 1, 2, 3, 4, 5, and 6, 1 
have marked with an ink ring all the objects of interest, so 
OS to render the reference to them more easy. 

Nos. 7, 8, 9, 10, and 1 1 . Are fipom clays at various depths of 
fifteen to tweuty-five feet, from the bed of the new docks now 
excavating at Swansea. These arc all very rich in Epitkemia 
ntusculus, while in Nos. 8 and 1 1 will be found good speci- 
mens of Surirelln fastuosa. 
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My task is now completed. The slides which I have sent 
will, I think, afford a very good illustration of the Diato^ 
mace^e of this part of Wales. With one exception, that of 
No. 146, which was fi'om Tenby, and sent me by my friend Mr. 
Roper; the whole of the gatherings have beeh made by 
myself, and 1 can therefore vouch for their authenticity. 

I trust that the little I have done will prove of interest to 
some of the members of this Society ; at any rate, if it only be 
the means of inciting others to better and more extensive con- 
tributions, I shall feel amply repaid for any trouble I may 
have taken in the matter. 



Description of a New " Secondary Stage." 

By W. HisLOP, Esq. 

(Read June 16th, 1858.) 

The want of some simple and effective means of affixing 
the various illuminators beneath the stage of the microscop 3, 
which shall possess the necessary adjustments for centering 
and focusing, is felt by ever}"^ one who makes use of the 
instrument for purposes beyond those of mere exhibition. 
Several ' secondary stages' have been constructed, which 
have more or less answered the requirements of the case, 
but have also left room for improvement. Most of these 
arrangements have the disadvjintage of weight, an element 
of inconvenience in the better class of instruments which it 
is to be hoped has reached its limit. All these various 
methods, too, require the attachment of the various pieces 
from the top or bottom, thus increasing the necessary space 
between the stage and mirror, and risking the derangement 
of the light, which it is often desirable to retain in pre- 
cisely tlie same conditions. In some instruments the 
adjustments are attached to each piece of apparatus, but 
this immensely increases the quantity of extraneous me- 
chanism. 

The contrivance I have now to submit is one which I 
have had in use for some months, and which I have found 
effective and convenient. It possesses the advantage of 
adaptability to almost every stage ; the illuminators can 
be instantlv inserted and removed from the side, and are 
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odjostable in two directioiu for ceuteriug, anil vertically t 
the stage for tbousing. 




Fig. 1 shows the contrivance attached to tlie instrument, 
uid fig. 2 when separated from it. 

It cotuists of a base plate, A, which slides beneath the 
stage. A limb is attached at riglit angles to this plate, 
which limb is ploughed out for a slide actuated by a rack 
and pinion, the milled heail of which is seen at B, On tliis 
slide, and at riglit angles to " its plane of motion," arc atliied 
a pair of cheeks, between which a smaller slide, carrying the 
achromatic condenser, Nicol's prism, spotted leun, &c., is 
inserted. The base plate has an adjusting screw at C, whicli 
centres in one direction hv hearing ngaiiiat the stage ; and at 
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D is a second adjusting sciew, which bean i^aiiut the ilide 
carrying the illaminating media, and thos gives a i 
centering adjustment at right angles to the first. 
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Desceiption o/"ffl New Form o/Naked-eted Medusa (T^uk- 
mantiaa achroa},wiih Histological Details. By T. Spencer 
CoBBOLi), M.D., F.L.S., Lecturer on Botany at St. Mary's 
Hospital Medical School, London. 

(CommuiiicBt^d to Linneaa Society, March, 1857.) 

Ov the 13tb of August, 1856, after filling a marine aqiia< 
rium, containing about three gallons of water, I detected a 
small naked-eyed Medusa swimming vigorously near the sur- 
face. This minute creature was immediately made the subject 
of careful study, and it turned out t«) be a species of Thau- 
EQantias new to Britain (fig. 1, Fl. I). So far as I can ascer- 
tain, it has not been described by any author abroad ; I have 
therefore thought it worthy of a separate notice. The water 
coutaimng the Medusa bad been procured four days pre- 
riousiy from the shore near Leith, and had been kept in an 
eartfa^ vessel hermetically closed. The animal was only 
preserved alive until the 16tli of the same month, iu conse- 
quence of injuries sustained during a prolonged and often- 
repeated microscopic examination. 

Referring to the various organs in detail, I allude in the 
first place to the umbrella. The form and general aspect of 
this structure resembles that of the more typical species, being 
hemispherical, transparent, colourless, smooth, slightly elon- 
gated vertically when iu a state of rest, the transverse diame- 
ter meaauriug rather more than the third of an inch, and 
becoming much increased during contraction, the length of 
the disc, at the same time, being proportionately lessened. 
To remark particularly on such admeasiirements may appear 
trifling, but it is useful as an aid to diagnosis, because the 
animal bears a very marked resemblance to Thaumantiaa 
punctata and T. T/tonisani. These, however, present a more 
depressed umbrella. Again, it is similar, at first sight, to 
T. convextt ; but this species has the umbrella more cylindrical, 
and there are other distinguishing characters, which will be 
alluded to presently. The circimiferential portion of the um- 
brella is fringed by twenty-four tentacula of extreme delicacy 
and unusual length ; also, by eight ocelli, a circular gastro- 
vascular canal, and a well-defined shelf-like veil directed 
inwards. These parts will be considered separately. Under 
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a quarter-inch objective, the external convex surface of the 
umbrella presented a few well-defined and sparsely scattered 
celluleSj which were rather irregularly disposed beneath the 
transparent, and, in such situations, slightly elevated, epider- 
mis (tig. 2) . No other indications of structure were noticed. 
The teatacula, wliile relaxed and motionless, arc fully thres. 
times the length of the disc — a peculiarity serving to distin- 
guish this Medusa from all othei' British species, their pecnlior 
arrangement (5x4 + 4) also coustitntiug a satisfactory 
mark of identitication. During the gentle agitation of the 
water it frequently happened that the tentacula stretched 
beyond this length, the trailing filaments assumiiig an almost 
invisible tenuity, but when violent contraction occurred, the 
threads suddenly acquired the form of minute tubercles, bor-- 
dering the circumferential margin of the umbrella. A gradual 
unfolding usually commenced immediately after the contrac- 
tion — the exciting agent being removed — the extension invO' 
riably originating at the base of the filament, and proceeding 
oniformly downwards to the extremity, until each succeeding 
portion was mifurled. Incompletely extended, the tentaded 
always appear clavate at the tip. Amplified 50 diameter^, 
they exhibit a finely granular and ringed appearance, analo^ 
goua to that of the prehensile labiate organs of hydrotda (fig, 
3) ; with ao ordinary pocket-lens indications of knotting may 
be seen at the extremity of the cin'hi. To the naked eye thri 
tentacular bulbs appear colourless and homogeneotis, but under 
a magnification of 300 diameters, the sub-epidermic tissues 
display numerous closely packed fusiform cells, identical with 
those described as lying beneath the cuticle of the umbrelld 
(fig. 9). They refracted light very strougly, hut the exist- 
encc of nuclei could not be demonstrated. At the bulb tho 
cells are irregularly disposed ; a little further dow n they begin 
to assume symptoms of grouping, co-ordinate with which, 
bulgings appear at the margin of the thread. Lower stilly. 
the fusiform particles acquire an incompletely linear arrange-^ 
meut, speedily merging into a definite series of rings at 
knots, placed at regular intervals. While the cirrhus is re- 
laxed the cell-groups are separated by a transparent interspace^: 
which is much constricted, hut exceeds in length the paren- 
chymatous knot. Near the extremity of the thread the cella 
are more cogently developed, and being placed at a right 
angle to the axis of the filament, appear to stand out from the 
investing epidermis (fig. A). At the upper part the tentacula 
exhibit lateral lines in their interior, denoting the presence of. 
a central canal, the markings becoming more ennspieuous 
near the bulb (fig. 9). This last-named structure, viewed by 
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transmitted light, appears more opaque lliaii the tilamctit, in 
consequence of its greater thickness, arid the abundance of 
tlio«e liiglily refracting fusiform particles already deaoribed. 
The limiting membrane of an otolitic vesicle was discernible, 
but there were apparently no vibratory movements within the 
«»vity. 

The ocelli, eight in number (2 x 4), are placed round the 
circular margin of the disc, at intervals, between every third 
t?ntscle — an arrangement somewhat peculiar. The unassisted 
eye failed to detect their presence ; a very slight enlargement, 
however, rendered them visible. Ma^nitied fiO diameters, 
each ocellus was seen to consist of a transparent vesicle con- 
taining a round nucleus at the base, and in addition, five 
Wight yellow, highly refracting globules (fig. 8). The latter, 
larger than the nucleus, varied in size respectively, the diffe- 
rence being uniform and gradational. Under a quarter-inch 
lens these variations in size were more obvious, the bulk of 
the central and superior globule being pai'aniount. Tlie wall 
of the sac was now seen to be double, the ocellus being sup- 
ported by a cellular thickening of the lining membrane of the 
circular gastro-vascular canal (fig. 10). When imder exami- 
nation, the nucleus broke up, and many of the tissues, else- 
where, disintegrated, while the animal was still living in an 
enfeebled condition. 

The marffinal ves»el is about the width of the filamentary 
tentacle, and to the unassisted eye its walla appear transpa- 
rent and homogeneous. Two kinds of corpuscles, large and 
nnall, ore contained within the canal ; of these we shall s{)CRk 
more particularly when referring to the circulatitm. 

The tbelf-like veil is directed inwards at a right angle to 
the axis of the disc, and, though broad and conspicuona, offers 
no Btructui-al indications. 

The guh-Hmbrtllit is placed rather higher than midway be- 
tween tlie marginal riuj; and the convex surface of the disc. 
The depth of the conca*-ity lessened during contraction, but 
not unifomdy so, it being observed that the upper part re- 
mained unaffected, to the extent of a third of its area, from 
the summit downwards, the circular limit of this rigid portion 
forming, as it were, a pnint il'ajjpui for the development of 
contractile action throughout the remainder of the membrane. 
No muscular tissue, properly so called, coidd he detected. 

The proboscidiform pfditmle bos all the features common 
to the genua. It is about the twentieth part of au inch lo 
length, qnadrangular, and provided with four simple or 
riightiy fimbriated triangular lips (tig. 5). The contained 
atOTDXchsfl cavity Was thrown into various shapes during the 
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lateral aiid twisting contractile movemente of the peduncle, 
but viewed &om above, while empty and in a state of rent, 
the walls were symmetrically disposed in the form of a cross 
(fig. 7). With the help of a pocket-lens the lijw presented a 
finely {piwiular or groimd-g^sa-like appearance, which was 
due to the abundance of those minute fusiform cellules form- 
ing, as we have seen, the general parenchyma of the body. 

The functionally combined respiratory and nutritive sys- 
tem of vesHeb, or gaalro-vatcular canak, are five in number — 
four radiating and one circumferential— as in other gymnoph- 
thalmatoua genera ; their walls are transparent, well defined, 
and rigid. The smaller kind of the contained corpuscles are 
rather less in diameter than human blood- globules; while the 
larger, apparently mother-ceUs, are nearly three times greater, 
possessing nuclei of variable size, but frequently identical in 
character with the lesser globules. All are transparent and 
colourless, with the limiting membrane sharply marked (figs. 
9, 10, 11). When the circulation was active, the corpuscles 
moved in a moderately rapid and regular manner, their course 
in the radiating vessels being continuous from oue half of the 
hemisphere to the other. In other words — two vessels carried 
the particles from the marginal canal, convergingly, to the 
cent3-al point of intercommunication, on the one hand, and 
two conveyed the same elements from the ceutre, divergingly, 
on the other (fig. 7). The behariour of the corpuscles led me 
to conjecture the presence of ciba within the canals, though 
they were not structurally demonstrated. In regard to the 
presumed continuity of the vessels with the stomach in thia 
genus, at the summit of the umbtella, let it suffice me to add, 
that I could discover no opening or any interposed channel 
of commiuiieation. The enlarged central vascular space 
formed at the crossing of the radiating canals, was the only 
indication of a supra -stomachal cavity ; through this space the 
corpuscles rolled on uninterruptedly (fig. 11). 

The reproductive glands — four in number, elongated or 
aemiclavate — are placed on the inferior surface of the sub- 
umbrella, a short way distant from the margin, and in the 
course of the radiating canals. Their border to the naked eye 
was smooth, but under a half-iuch objective the siu-face looked 
undulating, an appearance due to the bulging of the ovariau 
cells lying immediately beneath. Each gland was subdivided 
by one of the radiating vessels traversing its long axis (fig. G). 
The subjacent ova at the surface severally displayed an outer 
cell-wall with its included transparent albumen, a second 
membrane surrounding the molecular yolk, and a third oon- 
Btitatin^ the germinal spot, within which were three or four 
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I niinded particles, beautifully cbBtinct (fig. 12). Deeper iutte 
organ were similar cells, smaller iu size and imperfectly de- 
reloped, evidently destined to supply the place of those ripe 
for cxpnlaion. The connecting tissue between and among 
these ora displayed many of the ordinary parencliymatoui 
cellules within its substance. 

To facilitate identification, I subjoin in conclusion a few 
particulars gathered from Professor Forbes's monograph, in 
which niattmanlias inconsptcua, T. punctata, and T. Thomsord 
differ from this species. The first has the disc wider and 
more flattened, also, purplish -coloured glands and twenty ten- 
tacles. The second has thirty-two tentacula, is a larger 
species, with the umbrella more depressed. The third has 
but sixteen tentacula, the bulbs and reproductive glands con- 
taining a yellow pigment. There is no other British species 
for which it can be readily mistaken. The great length of 
I the tentacula forms a distinctive peculiarity. I have desig- 
I Dated this Medusa, Thmimaniiai ackraa i&)ipoot, colourless). 
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TOh the Minute Structure of Involuntary Muscular 
Fibre. By Joseph Lister, Esq., F.B.C.S. Eng. and 
£din.. Assistant- Surgeon to the Royal Infirmary, Edin- 
biu^h. Communicated by Dr. Chribtison. 

(IVom the ' TnwaaotioBs of ibe Itojal Society of Edinburgh.' Head 
December Isl, 1856.) 

It has been long known that contractile tissue presents 
itself in the human body in two forms, one composed of fibres 
of considerable magnitude, and therefore readQy Aisible under 
a low magnifying power, and marked very characteristically 
with transverse lines at short intervals, the other consisting 
of fibres much more minute, of exceedingly soft and delicate 
aspect, and destitute of transverse strite. The fonner variety 
constitutes the muscles of the limbs, and of all parts whose 
movements arc under the dominion of the will ; while the 
latter forms the contractile element of organs, such as the 
intestines, which are placed beyond the control of voUtion. 
There are, however, some exceptions to iVw geucTsi Tvit, xNit 
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principle of which is the heart, whose fibres arc a variety of 
the striped kind. 

Till within a recent period the fibres of unstriped or invo* 
liiiitary muscle were believed to be somcwhut flattened bandt 
of uuuorm widtli aud indefinite len^h, marked liere and 
there with roundish or elongated nuclei ; but in the yeaa 
1847, ProfesBor KoUiker of Wurzburg announced that the 
tissue was resolvable iuto simpler elements, which he rcgardeii 
as elongated cells, each of somewhat flattened form, with 
more or less tapering extremities, and presenting at its 
central part one of the nuclei above mentioned. Thess 
" contractile" or *' muscular fibre-cells," as he termed them, 
were placed in parallel justaposition in the tissue, adhering 
to each other, as he supposed, by means of some \'iscid con- 
necting substance. In the following year the same distiui 
guished anatomist ^ave a fuller account of his discovery in 
the first volume of the ' Zeitschrift fiir Wissenschaftlicha 
Zoologie,' and described in a most elaborate manner the apr 
pearances which the tissue presented in all parts of the body 
where tinstriped muscle had been previously known to occur, 
and also in situations, such as the iris and the skin, where 
its existence had before been only matter of conjecture, but 
where the characteristic form of the fibre-cells, and of their 
"rod-shaped " nuclei, had enabled him to recognise it with 
precision. Confirmations of tliis view of the structure of 
involuntary muscidar fibre were afterwards received from 
various quarters, one of the most important being the obser- 
vation made in 1849 by Reichert, a German histologiat, that 
dilute nitric or muriatic acid loosens the cohesion of the fihre- 
cellsjand enables them to be isolated with much greater fticility. 
In ] 8r>2 I wrote a paper " On the Contractile Tissue of the 
Iris," published in the 'Microscopical Journal,' in which I 
gave an account of the involuntary muscular fibre contained 
in tliat organ in man and some of the lower animals, stating 
tliat the appearances I liod met with corresponded e^tactly 
with KoUiker's descriptions, and illustrating my remarks 
with careful sketches of several fibre-cells from the human 
iris, isolated by tearing a portion of the sphincter pupillaa 
with needles in a drop of water. In 1^53, another paper by 
myself appeared in the same Journal, " On the Contractilo 
Tissue of the Skin," confirming KoUiker's recent discovery 
of the " arretioreg jjili," and dcacribiiig the distribution of 
those little bundles of unstriped ntuscle in the scalp. These 
and other investigations into the involuntary muscular tissue 
eou\nnced me of the correctness of Kiilliker's observations, 
and led me to regard his discovery as one of the most beau- 
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tiful ever made in anatomy; and this is now, I believe, tbe 
general opinion of histoloftists. 

Still, however, tliere ai'e those who are not vet satisfied 
upon this subject. In Mtillcr's 'Archives' for 1854, is a, 
L paper by Dr. J. F. Mazoijn of Kiew, in which the author 
I expresses Ins belief that the muscular fibrc-ccUs of Kolliker 
I are created by the tearing of the tissue in preparing it, and 
denies the existence of nuclei in unstriped muscle altogether; 
but he gives so very obscure an account of his own ideas re- 
specting the tissue, that his objections seem to me to carry 
Tery little weight, more especially as the appearances wliich 
he describes require, according to his own account, several 
days' maceration of the muscle in acid for their development. 
In June of the present year (1856), Professor Ellis, of Uni- 
Teraity College, London, communicated to the Boyal Society 
of London a paper entitled " Researehes into the Nature of 
Involuntary Musoilar Fibre." In the abstract given in the 
' Proceedings ' of the Society, recently issued, we are in- 
formed that, " having been unable to confirm the statements 
of Professor Kolliker respecting the cell-stnicture of the 
I involuntary muscular fibre, the author was induced to under- 
take a series of researches into the nature of that tissue, by 
vhich he has been led to entertain views as to its structure 
L in vertebrate animals, but more especially in man, which are 
at variance with those now generally received." In the 
"(ummary of the conclusions which the author has arrived 
I at," we find the following : " In both kinds of muscles, 
I voluntary and involuntary, the fibres are long, slender, 
I rounded cords of uniform width . . . ." " In neither 
I Kiluntary nor involuntary muscle is the fibre of the nature 
I of a cell, but in both is composed of minute threads or fibrils. 
I Its Burface-appearancc, in both kinds of muscle, allows of the 
r supposition that in both it is constructed in a similar way, 
viz., of small particles or 'sarcous elements,' and that a 
difference in tbe arrangement of these elements gives a 
dotted appearance to the involuntary, and a transverse striation 
to the voluntary fibres." " Ou the addition of acetic acid, 
fusiform or rod-shaped corpuscles make their appearance in 
all muscular tissue ; these bodies, which appear to belong to 
the sheath of the fibre, approach nearest in their characters 
to the corpuscles belonging to the yellow or elastic fibres 
I vtiicb pervade various other tissues; and from the apparent 
l-identity in nature of these corpuscles in the different textures 
j in which they arc foimd, and especially in voluntary, as com- 
k pared with involuntary muscle, it is scarcely conceivable that 
Lin the latter case exclusively they should be the nuclei of 
^blong cells constituting the proper muscular tissue." 




Mr, Ellis, then, ajn'cps witli Miizonii in believing that tho 
tapeiiiig fibre-cclL* of KiiUikcr owe tlieir shape to tearing of 
the tissue ; and lie regards the nuclei as mere accidental ac- 
compauimeuts of the proper muscular structure, probably 
belonging to the alicath of the fibres, which, according to 
liim, are of rounded form and uniform width. 

The distinguished position of Mr. Ellis as an anatomist 
makes it very desirable that liis opinion on this important 
subject shoidd be cither confirmed or refuted, and tlic object 
of the preseut paper is to communicate some facts which 
have recently come imder ray observation, and which, I hope, 
may prove to others as unequivocally as they have done to 
myself, the truth of KoUiker's view of this question. 

In September last, being engaged in an inquiry into the 
process of inflammation in the web of the frog's foot, I was 
desirous of ascertaining more precisely the structure of the 
minute vessels, with a view to settling a disputed point 
regarding their contractility. 

Having divided the integument along the dorsal aspect of 
two contiguous toes, I found that the included flap could he 
readily raised, so as to sciiaratc the layers of skin of which 
the web consists, the principal vessels remainiug attached to 
the plantar layer. Having raised with a needle as many of 
the vascular branches as possible, I found, on applying the 
microscope, that they included arteries of extreme minute- 
ness, some of them, indeed, of smaller calibre than average 
capillaries. A high magnifying power shoived that these 
smallest arteries consisted of an external layer of longitu- 
dinally arranj;ed cellular fibres in variable quantity, an 
internal exceedingly delicate membrane, and an intermediate 
circular coat, which generally constituted the chief mass of 
the vessel, but which proved to consist of neither more nor 
less tlian a single layer of muscular fibrc-ceUs, each wrapped 
in a spiral manner round the internal membrane, and of 
sufficient length to encircle it from about one and a half to 
two and a half times. Tliey are seen to have more or less 
pointed extremitica, and are provided with an oval nucleus at 
their broadest part, disecraible distinctly, though somewhat 
dimly, without the application of acetic acid. The tubular 
form of the vessels enables the observer, by proper adjust- 
ment of the focus, to see the tihre-cella in section j they are 
then observed to be substantial bodies, often as thick ae they 
are broad, though the latter dimension generally exceeds 
the foiiner. The section of the nucleus is in such cases 
ini'ariably found surrounded by that of the substance of the 
fibre-ccU, though occasionally placei ecceiAT\cBiVs m Vi, 
^rom the circular form of its section t\ie mitiettB e.'^^nAm" 
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'linclrical. These fibrc-ceUs are from 71,^0 inch to _,. 
in length, from ^^a inch to ^^g inch in breadth, auii 
about ^an inch in thickness, mcnsurements on the wliole 
rather greater than those given by Kiilliker for the human 
intestine, the chief difference being that in the frog's arteries 
Uiey are somewhat broader and thicker. 

Now, the middle coat of the small arteries is universally 
admitted to be composed chiefly of involuntary muscular 
fibre ; but in the vesselB just described it consists of nothing 
whatever else than elongated, tapering bodies, corresponding 
in dimensions with Kolliker's fibre-cells, and each provided 
with a single cylindrical nucleus imbedded m its substance. 
Considering, then, that no tearing of the tissue had been 
practised iu the preparation of the objects, bnt that the parts 
were seen undisturbed in their natural relations, it appeared 
to me that the simple observation above related settled the 
point at issue conclusively. 

It was, however, suggested to me by an eminent physiolo- 
gist, that the various forms in which contractile tissue occurs 
in the animal kingdom forbid our draiving any positive 
inference regarding the stnicture of human invohintary 
nnucte from an observation made on the arteries of the frog. 
Being anxious to avoid all cavil, and understanding that Mr. 
EUia's researches had been directed chiefly to the hollow 
viscera, I thought it beet to examine the tissue in some aiieh 
orgtai. For this purpose I obtained a portion of the small 
intestine of a freshly killed pig, selecting that animal on 
account of the close general resemblance between its tis- 
sues and those of man. The piece of gut happened to be 
tightly contracted, and on slitting it up longitmliually, the 
tnncoiis raemljrane, which was thrown into loose folds, was 
very readily detached from the subjacent parts. I raised one 
of the thick, but pale and soft fasciculi of the circular coat, 
and teased it out with needles in a drop of water, reducing it 
'witliont difficulty to extremely delicate fibrils. On examining 
the object with the microscope, I found that it was composed 
of involuntary muscular fibre, almost entirely unmixed with 
other tissue, reminding me precisely of what I had seen in 
the human sphincter pupillre, except that the appearances 
were more distinct, especially as regards the nuclei, which 
were dearly apparent without the appUcatiou of acetic acid. 
Several of the fibre-cells were isolated in the first specimen 
I examined, each one ^jresenting tapering extremities about 
equidistant from a single elongated nucleus. The fibre-cells 
were of soft and delicate aspect, generail'y \\oi:iv05eti<iaa& at 
I A/nf/f .^TODH/ar, with sometimes a eUght ap^aiKi^cc c' ' 
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1 had Qow seen enoiifih to satisiy my own mind that the 
involuntary muscular fibre of the pig's intestine was Bimilarly 
constituted with that of the human iris and the frog's artery: 
but before throwing up the investigation, I thought it right 
to examine earefuUy some eliort, eubBtantiol-looking bodies 
of high refractive power, which at first sight appeared, both 
from their form and the aspect of their constituent material, 
totally diflerent in nature from the rest of the tissue, Eadi 
is seen to be of somewhat oval shape, with more or less 
pointed extremities, and presents several strongly marked, 
thick, transverse ridges upon its surface ; and each, witliout 
exception, possesses a roundish nucleus whose longer diameter 
lies across that of the containing mass. Yet between these 
bodies and the long and delicate homogeneous fibre-cells 
alwve described, every possible gradation could be traced. 

In several cells one half was short, with closely approxi- 
mated rugx, the other half long and homogeneous. Hence 
it was pretty clear that the appearances in question were 
due to contraction of the fibre-cells, and that the shortest 
of these bodies were examples of an extreme degree of 
that condition; their substantial asjicct and considerable 
breadth being pro<luced by the whole material of the long 
muscular elements being drawn together into so small a 
compass. The rounded appearance of the nuclei was ac- 
counted for by supposing cither that they had themselves 
contracted, or that they had been pinched up by the con- 
tracting fibres, of which explanations the latter appears the 
more probable. 

In order to place the matter if possible beyond doubt, I 
prepared two contiguous portions of the circular coat of a 
contracted piece of intestine in different ways; the one by 
simply cutting off a minute portion with sharp scissors, so a« 
to avoid as much as possible any stretching of the tissue, the 
other by purposely tlrawing out a fasciculus to a very consi- 
derable length, and then teasing it with needles. In the 
former preparation, the fibre-cells appeared all of them more 
or less contracted, except in parts where the shght traction 
inseparable from any mode of preparation had stretched the 
pliant tissue, which in the fresh state appears to yield as 
readily to any extending force as does a relaxed muscle of a 
living limb. In the other object, where the tissue had been 
purposely stretched, most of the fibre-cells were extended, 
and possessed elongated nuclei. Here and there one would 
be seen of excessive tenuity, scarcely broader at its thickest 
part than the nucleus, looking, under the highest magnifying 
power, like a delicate thread of spun glass. To how great a 
Jengtb the fibre-cells admit of being drawn out in this irar 
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without breaking I cannot tell. Among these extended 
fibres, however, there lay, here and there, an extremely 
contracted one, the result, I hare no doubt, of the irrita- 
tion produced by the needles upon tlie yet living tissue. In 
order to {i^ard against tliis soxirce of fallacy, I kept a piece 
of contracted gut forty-eight hours, and then examined two 
contiguous parts of the circular coat in the way above 
destribcfj. Tlie muscle was much less readily extended tlian 
in the fresb state, and I found that, where stretching of the 
tissue had been avoided as much as possible, it was composed 
entirely of Hbre-cells marked with transverse ridges of vary- 
ing thickness and pro'timity ; a minute fibril having, under 
a rather low power, the general aspect represented in fig. 17. 
But I saw no distinct examples of the extreme degree of con- 
traction so &cquent in muscle firom the same piece of intes- 
tine in the fresh state. This confirmed my suspicion that 
the latter had been induced by the irritation of the mode of 
preparation. On the other hand, a fully stretched fasciculus 
showed its fibres everywhere destitute of transvei-se rugae, so 
tliat the point was now distinctly proved. Kollikcr, in his 
original article in the ' Zeitschrift fiir Wissenschaftljche Zoo- 
logiff,' figured some long fibre-cells with transverse lines 
upon them — " knotty swellingB," as he termed them, — which 
he supjjoscd probably due to contraction, and he repeats this 
hypothesis in the part of his ' Mikroskopiache Anatomic,' 
published in 1852. The jtroof of the correctness of this idea 
is now, I bebeve, given for the first time. 

The bearings of these observations on the main question 
respecting the structure of involuntary muscular fibre are 
obvious and important. In the first place, if the short, sub- 
stantial bodies were mere contracted fragments of rounded 
fibres of uniform width, we should expect them to be as 
thick at their cstremitiea as at the centre, instead of which 
they are always more or leas tapering, and often present a 
very regular appearance of two cones applied to each other 
by their bases. Secondly, the uniform central position of 
the nuclei in the contracted fibres, proves clearly that the 
former are no accidental appendages of the latter, to which 
it seems difficult to refuse KiiUiker's appellation of celts. 

The effect of acetic acid on the involuntary muscular 
tissue ifl to render the fibres indistinct, but the nuclei more 
apparent ; and if this reagent be applied to a piece of con- 
tracted muscle, many of the nuclei arc seen to be of more or 
less rounded form. The deviation of the nuclei from the 
" rod-shape " has hitherto been a puzzling appearance, but is 
now satisfactorily accounted for. 

In examining a fasciculus that had been fully stretched. 
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forty-eiglit hours after death, I met with several good spcci- 
mcnB of isolated fibre-cells. Thougli these fibres are very 
long, yet we have iio reason to believe that aii_vthing near 
the extreme degree of extension has been attained in them, 
and we cannot but contemplate with amazement the extent 
of contractility possessed by this tissue. 

lu one of the drawings is represented a portion of a fibre- 
cell curled up, which has been introduced for the sake of the 
clear manner in which it shows the jtositiou of the nudeiia 
imbedded in it. Just as in the case of the fibres wrapped 
round the arteries of the frog's foot, this cell might be seen 
in section by proper adjustment, and that section is obsericd 
to be oial ; proving that the fibre is not round, but somewhat 
flattened. It happens that the nucleus appears at thia point i 
its section is circular, and is surrounded on all sides by the 
substance of the cell. 

The pig's intcBtmc seems to be a peculiarly favorable situa- 
tion for the investigation of unstripcd muscle. Judging from 
Kolliker's measurements, the fibres appear to be of much 
larger size there than in the same situation in the human 
body. The length of the fibre-cell 3 is ^ly inch. The fibre 
2 is im|>erfect at one extremity; hut, taking the double of the 
distance from its pointed end to the nucleus, its length is -^ 
inch. These measurements are between three and tour times 
greater than any wliich Professor Kiilliker has given for the 
human intestine, and considerably exceed the length of the 
" colossal fibre-cells " which he describes as oeeurriiig in the 
graiid uterus. The individual fibre-cells, with their nuclei 
and transverse markings, if tliey liave any, are quite distinctly 
to be seen with one of Smith and Beck's -fg object-glasses. 
But in order to examine their structure minutely, a higher 
power is reciuired : that wluch I use is a first-rate t^j, made 
several years ago by Mr. Powell, of Ijondon. The principal 
measurements of the fibre-cells &um the pig's intestine are as 
under : 



liength of fibre-cell, 3 



Breadth of ditto .... ,;^„ 

Length of nucleus of ditto . . . -^^'ov 

Breadth of ditto .... j^'mi 

Breadth of fibre-cell, 16 . , . ^^ 

Thickness of ditto .... ^^ 
Length of fibre-cell, 13 . . , ^j.^ 

Breadth of ditto .... tVsh 

Longitudinal measurement of nucleus of ditto 5^,15 
Transverse ditto .... ^j'gg 

Length 0/ fibre- eel I, 15 . . . -^nni^ 



3V inch. 
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Hence it appears that the lengtli of the most contracted 
fibre-cell is the same as that of the nucleus of an extended 
one. The fibres vary aoniewhat in breadth, independently of 
the results of contraction. Thus, one in the extended condi- 
tion which I sketched, hat which is not here shown, measured 
only jo\iii intih across, The nuclei of the un(«ntrttcted filn-es 
are very constantly of the same length, and are good examples 
of Ehe rod-ahape to which Kolliker has directed particular 
attention. They always possess one or two nucleoli, and have 
often a slightly granular character; occasionally, as in tig. 21, 
they present an apjKjarance of transverse markings. One 
fi^quently sees near the nucleus of a fibre that has been 
artificially extended from the contracted state, an appearance 
of a gap in the substance of tlie cell, fonning a sort of exten- 
sion of the nucleus, aa if the fibre generally had been stretched 
more completely than the nucleus. Mr. Ellis lays great stresa 
on A dotted appeai'ance which he considers characteristic of 
involuntary muscular fibre. I must say I agree with Kolliker 
in finding the fihrc-ci'lls, for the moat part, homogeneous when 
extended, or faintly marked with longitudinal atria;.* No 
doubt dots are present in abundance ; but these, so far as I 
have observed them in the pig's intestine, are distinctly exte- 
rior to the fibres, though adherent to tlieir surface ; and I 
suspect them to be little globules of a tenacious connecting 
fluid. That the fibre-cells do stick very tightly together, 
may be seen by drying a minute portion of the tissue, after 
vbich they will be found shrunk, and slightly separated from 
one another, but connected more or less by minute threads. 

To sum up the general results to which we are led by the 
facta above mentioned. It appears that iu the arteries of the 
frog, and in the intestine of the pig, the involuntary muscular 
tissue is composed of slightly flattened elongated elements, 
with tapering extremities, each provided at its central and 

• The longil udinal striffi nbovc referred to, ate probnblj due tn a flue 
fibrous structure iu the suhslnnee of the fihro-cells. Wlien m Loudon, Inst 
Chrutmu, 1 had, tlitougb tlio kindness of Dr. Shnrney, the o]iportauily of 
euniinitie H9|)ecirnen of musolo from ihe stomacli ora rubbit, wliich licliad 
tirepftred after Reieliert's meliiod. The nitric acid had not onlj detached 
tbsflbio-cctls from one tmolhM, but also brought out verjdistiactly in each 
mnicular element the appeiirauoo of minute pamllel longiiiidiual fibres, 
wbiob seemed to make up ibe cotiie mass of tbe llbre-ceil except tbu 
'nucleus. In a plate Bccompanving tbe pa]ier on Ihe Iris, before referred to, 
1 Bare figures of some flbre-oelU with distinct granules arranged in longir 
tumnol and transvrrse rows. This appearance, which, howeicr, so fur aa 
n^ experience soea, is exceptional, and ia hardly sufficieiitlj iiintkeJ to de- 
urvB the apprllution "doited," is probnblj caused bj anequal coutractioaa 
in Um coustilucnt material.— April 3d, liiJ. 
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thickest part with a single cylindrical nucleus imbedded in 
its substance. 

Professor KiJlbker's account of tbe tissue being thus com- 
pletely confirmed in these two instances, and the description 
here given of its appearance in the arteries of the frog's foot 
being an independent confirmation of the general doctrine, 
there seems no reason any longer to doubt its truth. 

It further appears, that in the pig's intestine the muscular 
elements are, on the one hand, capable of an estraordiaary 
degree of extension, and, ou the other hand, are endowed 
with a marvellous faJndty of contraction, by which tliey may 
be reduced from the condition of very long fibres to that of 
almost globular masses. In the extended state they have a 
soft, delicate, and usually homogeneous aspect, which becomes 
alt«^ during contraction by the supervention of highly 
refracting transverse ribs, wliich grow thicker and more 
approximated as the process advances. Meanwhile, the " rod- 
shaped " nucleus appears to be pinched up by the contract- 
ing fibre till it assumes a slightly oval form, with the longer 
diameter transversely placed. 

1 will only further remark, that these properties of the 
constituent elements of involontarj' muscular fibre explain, in 
a very beautiful manner, the extraortbnary range of coutrac* 
tility which characterises the hollow viscera. 



Notes on the Siliceous Cell of Diatomace«. 
By J. Ral7s, Esq. 

The few remarks now oEFcrcd to tbe British Association, 
"upon the siliceous cell formed within the ftTistules of 
several Diatomaceae," have been written rather to stimulate 
the researches of my fellow-students, and to elicit their 
opinions, than to commiinicatc any new facts. 

I believe that in my description of Fragilaria [Himan- 
iidium) peclirialis, m 1813, I was the first to indicate the 
occurrence of these cells, in the following words : " Within 
the frustule there is apparently another siliceous frustulc, the 
lateral margins of which are rounded, having striie like the 
outer frnstule. In the longer frustules it is nearly elliptic, 
but in the shorter ones appears as if tnineated at the ends, 
and in both it occupies the whole interior of the frustule, 
except the comers where the puncta at the ends are situated ; 
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13 filled witli a yellowish, grfinutai' nmss, mixed with 
"numerouB colourleas vesicles." Subsequently, tlie presence 
of tliesc internal cells has been, in two instances {Meridion 
Zhwkeni and Himantidium Soleirolii), adopted as part of tlie 
specific character. In this conclusion I could not concur, 
liecaiiBe 1 found in the same filament such frustulea inter- 
spersed with others in the common state. More recently, in 
Professor Smith's beautiful work on the Britisli Diatomaceie, 
we have had his opinion respecting this conditioa of Meridion 
arcvlare thus stated : 

" In var /3. we meet with a curious modification in the 
growth of the frustule, which lias been regarded by some 

obaervers as characteristic of a distinct species 

A close examination of such frustides, especially in the liWng 
state, has led me to the conclusion that tlie appearance of a 
double wall of silcs is owing to the formation within the 
original fimatule of a second perfect cell, instead of the usual 
mode of division by which the original frustule is divided 
into two half-new cells. In the present case, the central 
Tesicle, or cytoblast, becomes enlarged without division, and 
flecretes on its extension two new valves, which are pushed 
outwards until they lie in close approximation with the 
original valves. This process is not always repeated, the 
usual mode of self-division again rceurs, and two valves are 
formed in the interior of this new cell according to the nor- 
mal method. This unusual method of development is not, 
however, sufficiently constant to warrant the separation of 
such frustulcs from the species in which it oceurs, pcrhapa 
hardly sufficient to constitute a variety, as frustulcs in both 
the ordinary and abnormal states may be met with in the 
same gathering, and even in the same filament." 

As part of the above explanation seems to me inconsistent 
with what I ha^-e observed, I am anxious briefly to state my 
own liews, and to solicit a re- ex ami nation of the phenomena 
by Professor Smith himself, satisfied that it would cither 
induce him to modify his opinions, or by the discovcrj' of 
new facts dissipate the uncertainty which at present may 
reasonably be entertained of tlie nature of these internal 

Although it is true that " we frequently find iu the same 
filament cells thus formed, and others foUowiug the normal 
mode of growth," as I formerly showed, yet I cannot agree 
to Professor Smith's statement under Himantidium Soleirolii, 
that " there is no doubt of its being merely an accidental 
modification of cell-growth." On the contrary, 1 believe it 
to be a reproductive state of the apccics, and consequently to 
a definite and important part in their economy. 
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For several years I have attentively iratclied the circum- 
stancca connected with the formation of these inner cells ia 
HunaiitidiuM undulalum, by gathering specimens at short 
intervals. During great part of the winter, the Slameiita 
increase in bulk, by repeated division of the frustules, until 
they form large masses, filling the ditches ; at length the 
inner cells make their appearance, at first sparingly, but aa 
spring advances, it is difficult, in many situations, to obtain 
a filament without them. I have found that when tbesB 
become abundant, the filaments cease to grow, and the entire 
mass soon breaks up and disappears. The same tiling hap- 
pens in the other species of Himantidium, and in ileridion, 

I do not find that the inner cell commences in the centre, 
and pushes its valves outwards, aa stated by Professor Smith. 
Were tliis the case, the internal matter also would necessarily 
be pushed outwards by the advancing valves, and thus con- 
densed between them and the walls of the frustulc. On the 
contrary, in the Himantidium the internal matter, before 
nearly lluid, collects witliin the new cell, becomes dense and 
more granular, and the new walls are formed round it in the 
situation they arc to occupy, leaving an empty space between 
them and the walls of the frustule. 

The alteration and condensation of the colouring matter, 
and the appearance, or at least great increase of vesicles, have 
a strong resemblance to wiiat takes place nrevioua to tlio 
formation of siioraugia, the completion of wliich, as in this 
ease, usually preludes the death and disappearance of the mass. 

As in most acknowledged sporangia, the cell thus formed 
always tends to assume an oval or orbicular form. It, how- 
ever, is very frequently, and perhaps generally, divided in 
halves, as in the fission of the frustules, so that the oval 
seems made up of two neighbouring frustules; but this ia not 
the case, as may readily be ascertained by noticing the mar- 
ginal puneta of the original frustulc. 

Do these newly constituted cells ever continue to divide, 
as Professor Smith supposes? I believe not; at least I have 
never seen a specimen in which the semi-elliptic portions 
were separated by the interpositionof other valves resembling 
cither themselves or those of the ordinary frustule. For my 
own part, I have been unable to trace the species after the 
formation of these cells, owing to the quickly succeeding 
disappearance of the mass. If, indeed, this renewed division 
does occur, the resemblance to what takes place in tlie 
sporangia of some species of Meloaira would be increased. 

Professor Smith, in his most interesting and valuable 
account of the ' Beproduction in the Diatomacese,' enume- 
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TateH four modes in which sporangia are formed. The third 
i§ thus defined : 

The Takes of a aingle fruatule separate, the contents set 
. rapidly increase in bidk, and finally become condensed 
into a single Sporan^um," 

iVs &r sa regards the Mehsira vartaiis, the only one in 
this group which I have had an opportunity of noticing, 1 
believe the process is essentially the same as in the esamplea 
already deacribcd. The only difl'erence is, that the new- 
formed cell being inflated, and much larger than the original 
firustule, the valves of the fi-ustule must necessarily he cither 
ruptured or pushed apart hy the increasing growth of the 
sporangium, and the latter alternative happens. 

I have seen no apeciineu of Mr. Brightwell's Chcetoceroa 
Wiffhamii, but from liis figures I believe the goniothecia- 
like bodies constitute another example of the formation of 
internal cells. 

I have said that I consider these internal cells aporangia, 
tad essentially of the same nature as the inflated ones of 
Meloaira variam. At the same time we should not forget 
thiit Mr- Tfawaites discovered the Himaniidium pectinate in a 
truly conjugated state, and that it is contrary to our experi- 
ence of the economy of nature that the same result should 
be obtained in the same species In two diflereut ways. 



I Notet on some Nbw SpKciEi and Varteties of British 
Marine Diatomacbjs. By F. C. S. Ropek, F.L.S., F.G.S. 

Tbe greater part of the British fresh- water species of 
Diatomaceat, from the facility with which tliey arc obtained, 
and tlie frequent opportunities for collecting them offered to 
every observer with a mici'oscope, liavc probably been already 

I dcacrihed ; but tliat this is not the case with the marine spe- 
cies, ia shown by the great additions lately made to this class 

1 by the researches of Dr. Gregory, Mr. Briglitwcll, and others ; 
and, as they appear to have been hitherto somewhat neglected 
on our Southern coasts, 1 hope to draw more particular at- 
tentiou to this abundant field of original observation hy 
ptnnting out tbe best means of obtaining the marine species, 
and at the aame time propose to describe a few of the more 



aarsilt, on dritisb ha&ike DiATOM<^cEjf:. 

From a careful cxaniiuation of the figurea in Ehrenbere's 
' MicrOgeolog^e,' I consider this species may be spionymons 
■with his Coseinadiacua limbalus, t. xx, f. 29, or Cos. fimbi-iatiu, 
t. sxii, f. 2, but there is no pseudo-nodule given in the figures, 
and without authentic specimens it is impossible to refer it 
with any certainty to either of these species. 

Coacinodismts concinnus. — 'Synopsis,' vol. ii, p. 85. 

Marine. Caldy, Pembrokeshire, Rev. J . Guillemard ; 
Humber, Mr. Norman (fig, 12}. 

This interesting species, discovered by Professor Smitli, 
and described in the Appendix to vol. ii of the ' Synopsis,' 
occurs with tolerable frequency in the Caldy gathering, and 
1 have received remarkably fine 8]>eduQens, through tlie 
kindness of Mr. Norman, from dredgings in the Humber. 
Although not a new form, it has not yet been fifjurcd, and as 
the large size of the specimens enables me to add some further 
points to those already given by Professor Smith of tlie 
peculiarities of its structure, I may be excused for including 
it in these notes. 

The description given in the ' Synopsis' ia as follows : 
" Cellules arranged in radiating lines, equal except in centre 
of valve, where there occur three to eight larger cellules ; 
cellules 24 in 001"; diameter -0025" to -0056."" This is 
perfectly correct as far as it goes, except as to aze, my 
Rpecimens ranging from 001" to ■0]3", or nearly double 
the size of Professor Smith's. But the lai^r specimeus 
show plairdy a point that is not easily discernible in those 
under 004" in diameter, namely, a submarginal row of 
minute spines varying from ^-oVb*!' ^° Wontli of »" in^h apart, 
according to the size of the disc, and from each of which 
there is a radiating line almost to the centre of the valve. 
The cellules themselves are hexagonal and formed on the 
same peculiar plan as already described in BupoiihcM 
teaaclattu, and shown in fig. 1 b. The large irregularly 
formed cells in the centre having likewise dots at their angles. 
The valve is very convex ; so much so in the larger specimens, 
that when the central cells are in focus with a high powe-r, 
the circumference is almost invisible. It differs in tlds 
respect from Cose, perforatua, to which it is most nearly 
allied, that s|)ccies having much the form of a lunette watch- 
glass, flat in the centre, with a narrow eloping margin. The 
cellules are also much amaller in C concinnus. 

With these new facts the following description might be 
given of the species : " Valves very convex, with minutt; 
hexagonal cellules arrai^d in radiating lines, divided at 
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iliort intervale by rays, eitentling from a hand of euhmarpual 
epiiics almost to the centre, where there occur from three to 
«ight irregolarly shaped larger cellnlcs." Cellules 10 to 26 
in OOl"; diameter 0025' to 013". 

I figure a small specimen as the structure is precisely 
similar, and ceDulcs Tary little in size from those in the 
largest valves, those with 10 to 20 in 001 hcing rather rai-e, 

iiud I have only found them of this size in the specimens 

from the Uumber. 

Coictjiodincus labyrinthus, n. s. — Cellules hexagonal, minute, 
arranged in quincunx in large irregular hexagonal spaces, 
divided by lines of confluent cellules or dots; valves not 
spinous at the margin, but with a ring of minute suhmar- 
ginai papilliB. Diameter 0018" to 00217"; diameter of hexa- 
gonal spaces 00027" to 00038" ; cellules 15 in 001" (fig. 2 a 
und b). 
Marine. Caldy, Pembrokeshire, Rev. J. GuUlemard. 
I have only met with four spcciincn« of tliis peculiar species 
in the slides I have examuieil from the Caldy gathering, hut 
the arrangement of the cellules is so different from any yet 
figured, that it may fairly be entitled to rank as a new 
species. It has soraewliat the aspect, under a low power, of 
a finely marked specimen of C. eccenJriciis, but differs in the 
absence of the spinous margin, and in the pe*;uliar arrange- 
ment of the cellules, which have somewhat the appearance of 
whorls or coils of dots, as shown in fig. 2 b, the siu-facc of 
Tftlve being thus divided into large and irregularly shaped 
ixi^iial spaces, without any clearly defined margin. C. 
^ceentricus occurs abundantly in this gathering; but neither 
i this nor in any other locality in which 1 have met with it, 
there been any tendency to a similar arrangement of the 
loiar markings. 

Cotcvwdiicus (?) sletlaris, n. b. — Cellular markings very 
inute, with five or six larger cells or dots arranged as a star, 
the centre ; surface slightly convcs ; margin not spinous ' 
ilour of dry valve, brown. Diameter ■00252" (fig. 3). 
Marine. Caldy, Pembrokeshire, Rev. J. Guillcmard. 
The detached frustiilcs and single valves of this species are 
F«bundant in the Caldy gathering. The markings on the 
.rfacc of the disk are exceedingly fine, and have much the 
arancc of the transverse stria: on Pleuroaigma anfpilatum, 
when seen with an |-objcctive and oblique light. The 
like arrangement of cells or dots is found in the centre 
bpth valves, and is readily distinguished with a magnilying 
of 200 diameters. The strise are eo inconspicuous, and 



22 nOPKR, ON BRITISH MARINE DIATOMAC'Ejfi. 

valve BO liyaiine, when mountwl in balsam, that it haa probably 
liithertu escaped notice, fi-om bring considered a detached 
ring or connecting membrane of C radiatus or eccentriaiit. 

I was at first inclined to refer thiR species to Podosira, but 
the slight convexity of the valve, and the absence of the ap{>a- 
rent pciforation at the apes characteristic of that genus, are, 
I consider, sufficient to preclude its being so classed. The 
&ustuiea being always separate and never in filaments, distin- 
guish it from Melosira, and the want of any process or 
pseudo- nodule separate it from Eupodiscus It differs from 
the finest-marked specimens of Coscinodiacua eccentricut in 
the absence of the eccentric lines and spinous margin, and 
from all other species of that genus in not having distiuct 
cellular markings. 

Coacinodiscus(f) ora/i*,n.B. — Valves oval, with finely dotted 
strifB radiating from the centre to the circnnifereuce ; of a dull 
shite colour when diy, and light brown in balsam. Length 
■00158" to ■0023'' ; breadth 00128" to 00149" (fig. 4). 

Marine. Caldy, Pembrakesliirc, and dretlged off Tenby, 
Rev. 3. Guillcmard. 

The valves of this species occur abundantly in the Caldy 
gathering, and in the washings of Vesicnlaria dredged in five 
fathoms off Teubv- Professor Smith informs me that be docs 
not see any satisfactory evidence for referring this species to 
the Diatomacese ; and although I differ from so high an au- 
thority with great reluctance, I still record it, though with 
some doubts as to its generic position, in the hopes that the 
attention of observei-a in other localities may be directed to 
it, in order to clear up the doubtful points in its structure. 
That it belongs to the Diatomaeen; I tliink admits of little 
doubt ; the frustules are siliceous, composed of two valves 
very slightly convex, and occur abundantly in gatherings, 
almost confined to various species of marine Diatoms. The 
radiating striaj on the surface of both valves are delicate, and 
require a magnifying power of 400 diameters to make them 
out satisfactorily ; but the arraugcment of the dots or 
cellules ia very similar to that of many other species of the 

The general outline of the valves agrees with that of some 
species of Coccoucis, but the absence of a median line and 
central nodule separate them from that genus. It b very 
probable that it may be entitled to rank as a distinct geiins ; 
but as I have not had any opportunity of examining it in a 
living state, 1 place it provisionally in Coscinodiseus, to 
which, in general structure, it appears most closely allied. 
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I have met with a few specimens of the same form in a 
leathering of M. De Brebisson's, containing NUz»ckia patjie- 
* ^,&c., from Normandy, kindly sent me by Professor Smith. 

Adinocychig Iriradiatus, n. s, — Valve with three rays, the 

Isarface covered with minute pmicta or dots, with faiut lines 

^connecting them ; the raj's formed by slight elevations, with 

*a more closely dotted structure. Diameter -OOS" to '004" (fig. 

6 a and b). 

Brackish water. Near Caermartheu. 

This speeies occurs occasionally in clay, obtained by my 

» friend, Mr. Okeden, from a hrick-yard near Caermarthen, de- 
pouted probably by the tidal estuary that runs up to that 
town. The general structure of the valve differs from all the 
'described species of this genus, having no distinct margins to 
the segments, or any pseud o- nodule in the centre of the valve. 
I consider, however, that it must be referred to Actinocyclus 
without hesitation, and should have adopted Ehrenberg's 
name of Temarius, but, from the figure in the 'Microgeologie,' 
that species appears to have distinct cells, and the rays are 
wmilar to those in A. undulahut, and not elevations, or pro- 
bably thickened cell-walls, as in this species. The peculiar 
^ UTangement of the dots is sbo>t-n in the enlarged lig. & b. 

F Nitzachia virgata, n. s. — F. V. quadrangular, linear; 8.V. 
linear- lanceolate, slightly arcuate, with produced and rather 
obtuse extremities ; striie distinct, dilated at intcn'als into 
prominent ridges on the inner margin. Length '00405" to 
■0053"; strife 26 in 001". (Fig. G : a, side view; i, front 
I liew.) 

Marine. Dredgetl off Tenby, Rev. J. Guilleroard. 
The outline of this species differs but slightly from that of 
V-NUzschia amphioxys, w. s.; but that is decidedly a fresh- water 
(•pecies ; its extremities are more acutely lanceolate, and the 
ET&lve more arcuate; the strife also terminate in puncta or 
Idots, instead of ddating into distinct bands, as in this species, 
Iwhich was dredged in five fathoms, at about five miles from 
1 the shore, and may be considered purely marine. The strongly 
■ curved inner margin, and slightly reciu^ed obtuse extremities, 
well as the peculiar thickened striEe, separate it from 
I N. vivax. 

The dark bands appear to arise fiv)m a thickening of the 

! Btrise at irregular intervals, varying from the third to the 

first in succession, and extend on an average about one third 

of the breadtli of the valve, being shorter at the centre 
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and citreiiiities, and rather above that lengtL in the i 
mediate space. 

Amphora sulcata, Breb. — Valves oblong, with truncate 
extremities; the entire aurfaee covered with longitudinal 
bands, formed of short transverse striffi. Length ■00266"; 
breadth 001" ; striK 11 and 20 in -001" {fig. 7). 

Marine. Caldy, Pern brokesli ire, Rev. J. Guillemard. 

This species differs from any figured in vol. i. of the 
' Synopsis,' and though it approaches in structure some of the 
pecuUar forms described by Professor Gregory in vol. v. of 
the ' Microsc. Journal,' I cannot refer it satisfactorily to either 
of the species he has figiu-ed. M. Dc Brebisson, in his 
' Memoir on the Marine Diatomaceie of Cherbourg,' gives a 
figure and description of Amphora sulcata, which appears 
only to differ in being rather more elliptical than the present 
species. I Iiave therefore adopted his appellation, rather than 
make a further addition to our long list of native species. It 
appears to be rare, as I have only at present met with a 
single specimen. 

It differs from A. coalaCa in the absence of the distinct 
longitudinal costse and nionilifurm pnncta, and firom the 
extremities bring truncate and not produced as in that 
species ; and from A. affinis, to which the outline of the valve 
more nearly approaches, by the peculiar structure of its longi- 
tudinal hands. 

Amphora membranacea (fig. 8 a and h) . 

Brackish water. Pembroke Harbour. Barking Creek. 

This species occurs abundantly in the mud from Pembroke 
Harbour, hut does not appeal- to be common in many other 
localities, and I meet with it but rarely in the Thames and its 
tributaries. I merely give a figure, as that in vol. i. of the 
' Synopsis ' appears to be taken from a fi-ustule shortly after , 
self- division, and giies an crroneoua impression of the full- 
grown valve. The longitudinal striae are so marked a feature, 
mid the breadth Iietween the central nodules so much greater 
than in the specimen figured by Professor Smith, that the 
forni now given might readily be mistaken for a distinct 
species. Fig. 8 a may be considered as fairly representing 
the state in which A. membranacea usually occurs. Fig. 8 b 
is a frustule in process of self-division. 

Cocconeig tciiiellum, var. y (fig. 9). 

Marine. Lyme Regis. 

I figure this species as a variety of C. scuttllum, as at 
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present I have only met with it in one marine gatherinft, in 
whicli, however, it is not imcommon, The valve is oval, with 
the nodule dilated into a Btauros, and dift'ers from C. sen- 
Mlttm, var. /3, in the fineness of the dotted striie, and peculiar 
ocelli or aemi-oval markings cutting off a portion, on each 
side of the valve. Professor Smith informs rae that in his 
opinion they belong to the coiiitecting membrane, but they 
appear to be rather a thickening on the iimer aiirfece of the 
cell-wall. Thia species of Cocconeia is so very variable in size 
and appearance, that without having specimens with the 
Rlime peculiar structure from several localities, I tliink it 
hetter to consider it as a variety, though more extended 
ubserration may prove that it should be classed as a distinct 
species. 

Navicula liber, var. (i. — Valvo oblong, contracted towards 
^e rounded extremities ; striie faint, parallel, not reaching the 
central line. Length 0033"; breadth 001" (lig. 10). 

Marine, Caldy, Pembrokeshire, Rev. J. GuiJilemard. 

Professor Smith having, in vol. ii of the ' Synopsis,' 
placed Ehrenberg's Nav. amphigomphuii as a cuneate variety of 
N, finrta. I refer this species with little hctiitatiou as a 
somewliat similar variation to the nearly allied marine form 
N. liber, from which it appears to ditTer only in having 
bluntly cuneate extremities, and rather larger space between 
the termination of the striic and the median line. It is pro- 
bably synonymous with Ehrenberg's N. dilalata of the 
' Miorogeologie,' t. ii, f. 10. 

PUurosigma tran»versale,\w.^. — Valve elliptical, lanceolate, 
with acute extremities, and very slightly curved median line ; 
BtriiEobliqne. Length 0032" to 004" ; breadth 0009" to 001" 
(fw-H). 

Murine. Caldy, Pembrokeshire, and dredged oif Tenby, 
Rev. J. Guillemard. 

The tyiiical species of P. transversale is by no means 
UBOommon in both the gatherings above alluded to, whilst 
the variety here fi[;ured is rather rare. The general outline 
and structure of the valve is, however, ao similar to that 
species, that having only at present met with it in these 
gatherings from Tenby Bay, I figure it merely as a variety, 
thoogfa more estended observation may prove it to be a 
distinct species. The valves are much broader in proportion 
to die hmgth than in the typical species, the estremitics are 
acute instead of obtuse, and the median line nearly straight 
I of having a considerable curvature. The striation 
finer and more difficult to resolve, than in that species. 





On the Ossification' of the Primordial Cabtil-ige. 
By A, Bauk, 0/ Tubingen. 

{Abstracted from Miiller'a 'Arehir,' 1857. No. 4, p. 34T.) 

A MICROSCOPICAL analysis of the changes which take place 
in the ossification of cartilage has two questions to resolve: 
First, in what way does the peculiar structure of oaaeouB 
substance arise from the so widely dift'erent structure of car- 
tilage? and, secondly, in this proeess, in what relation do 
the clemeuta of the cartilage stand towanls those of the 
Ijone? The latter question especially, since it has become 
known that bone may he formed without auy pre-existing 
cartilage, has acquired redoubled interest. 

The orifriii of all osseous substance, not previously car- 
tilage, must he referred to the ossification of a blastema, 
which, neenrding to moat observers, is to be regarded as of 
the same nature as that of connective tissue j it consists, 
that ift to say, of a matrix as yet indistinctly fibrillated, in 
which arc scattered simple rounded cells, identical with the 
primary formative cells of connective tissue — the future con- 
nective tissue corpuacles. It is easily perceived that the 
oaeification of this blastema is effected simply by the deposi- 
tion of calcareous matter in its intercellular substance, owing 
to which it gradually, and without any distinct line of limi- 
tation, assumes the character of the osseous basal substance, 
whilst the cells shoot out into the irrcgiJar bone-corpusclee. 
In this case, it is certain that no intermediation of cartilagi- 
nous elements takes place ; nor can any indication of a pre- 
vious opacity dependent upon calearcoua particles be re- 
marked. The process, therefore, can only be described as a 
direct ossification of the connective tissue. 

Tlie process of ossification in cartilage is more complex. 
In this case, a simple transformation of the substance does 
not take place, but simultaneously with it a total change of 
stnicture, iu consequence of which it becomes diflScult to 
trace the histological alterations. The most favorable objects 
for examination arc, perliaira, thin transverse sections made 
in various directions through the ossitying border of the dia- 
physia of a fcctal long-bone, in as fresh a condition as possible. 
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The processes, wliich liuvc in part been long well known, 
which are here seen to precede the ossilicatiou, ai-e as fol- 
lows : The cartilage- cells, wliich were previoualy unilbrmly 
disperacd, assume a definite order, correapouding to the siib- 
sequent bony structure ; in the cartilages of the long bones 
they disiiose themselves in rows, whichj in a. transverse sec- 
tion, appear like rounded groups. At the same time the 
individual cells increase in size, their contents, at first opaque 
and granular, become transparent, and exhibit a large vesi- 
cular nucleated nucleus. Tliis enlargement of the eartilage- 
cells is effected at the expense of the matrix, which is even- 
•tually so much diminished in proportionate bulk, that the 
•eparate rows of cells are separated only by a thin layer of 
intercellular substance, whilst the cells in each row are 
tliemselves in absolute contact. A deposition of earthy 
elements, in the form of an opaque, coarse- or flue-grained 
material, now takes place on the Widls of these cartilaginous 
SaWties or eanals. This deposit of earthy matter forms 
apparently the distinction between cartilage and bone, but 
WB microscopical characters of bone are still wanting — the 
ibonenxfrpuscles, that is to say, and a homogeneous matrix. 
^e cartilage- cells as yet lie tmchanged in the cartilaginous 
^psules incrusted with calcareous matter, and whose opacity, 
even, renders the tracing of their further metamorphosis 
^iiScult. This, however, in the next place, consists Jn the 
circumstance that each cartilage-cell becomes the seat of an 
Cndt^uous cell -formation ; for in place of a single vesicular 
nucleus, which may already be regarded as a secondary cell, 
several vesicles of the same kind make their appearance, 
vhich fill the parent-cell, and after its disappearance become 
fi-ee. It is tliis brood of cells thus corresponding to tlie 
aadeuB of the cartilage-cells, which constitute the contents 
,!0f the calcified cartilaginous cavities, and become the start- 
ing point of all the subsequent changes. The fact, that in the 
iOBsification of cartilage au endogenous cell- form at ion takes 
^laco in the eartilage-cells — a process which is to he esscn- 
Itially distinguished from the multiplication of eartilage-cells 
hj division, such as is noticed in the growth of the CJirtilage 
before the commencement of ossification — has hitherto been 
Adduced by all observers only in connection with the forma- 
■jou of the medullary constituents of the bone, its import- 
mce as regards the origin of the bone itself not having been 
xxigniscd. For whilst, in fact, part of this new generation 
f cells is transformed into blood-vessels, fat-cells, or indif- 
rent medulla-cells, the peripheral cells, in apposition with 
the calcilied cartilaginous capsules, are always surrounded 
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with a layer of soft, streaked interstitial substance^ which 
lines the interior of the cartilage-cavities. Of true bone- 
substance, no trace was, up to this stage, to be perceived. 
This is not formed until this time by the direct ossification 
of this blastema, that is to sav, bv the transformation of its 
colls into bone-corpuscles, and of its intercellular substance 
into a homogeneous, not granular, osseous matrix. Whence 
it is evident that the first bone-substance must make its 
appearance in the form of a tube inclosing these calcified 
cartilage-cavities, and which in a transverse section presents 
tlio appearance of a ring beset with a single series of bone- 
colls. This osseous cylinder now becomes thickened from 
within outwards, by the successive ossification of new layers 
of blastema, deposited in a similar manner to the first, so 
that each cartilage-canal is gradually more or less completely 
filled up with a system of concentric osseous lamellae. Tlie 
uniform concentrically lamellated structure of the long bones, 
which ever exists, is thus explained by the circumstance, that 
in the interior of each medullary canaliculus, a successive 
formation of ossifying laminaj takes place from the centre 
outwardly, exactly in the same way as in the formation of 
tlu» cortical substance from the periosteum, it takes place 
from the ])ori])hory. 

r'roin wliat lias boon said, it is apparent that the individual 
tuhnli of nowlv fonnod bono-substance must at first be sur- 
rouiulod by oaloiliod cartilage-substance, and be separated 
from (^ac^li otlior. It is now gonorally admitted, as in fact 
up]i('araiioos rondor pro])ablo, tliat tlie calcified matrix of car- 
tilapjo itself is gradually transformed into homogeneous bone- 
Hubstauco, either by the ooalcscenco of the separate calca- 
reous particles into a homogeneous suljstancc, or that these 
partiok^s, b(niig only a provisional calcareous deposit, are 
previously absor])ed. Upon this point it may now be re- 
marked, that the granular earthy deposit at any rate dis- 
a])poars, ])ut with it also the organic substance to which it 
belongc^d ; and that thus the already commenced resorption 
of the cartilaginous matrix continues also after the com- 
mencement of tlie deposition of calcareous matter, in order 
to make way for the new bone-substance. This may be 
proved by direct obsen^ation. If a portion of cartilage 
undergoing ossification be treated with dilute hydrochloric 
acid, and transverse sections be made at the proper place, 
parallel with the border of the ossification, on using a due mag- 
nifying power, the ring, consisting of a single layer, of yellow- 
ish, strongly refractive bone-cartilage, beset with opaque 
bone-cells, will be seen, sharply defined, and in strong con- 
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trast irith tbe wlioily colourlegs cartilaginoufl matrix sur- 
roundiiig it, anil wliicL has regained its transparency owing 
to the aohitiou of the calcareous particles, a clear proof that, 
•in tills case, the two tissues are not in a condition of con- 
tinuous transition, but simply in juxtaposition. Further on, 
the separate, occasionally thickened and laminated osscoue 
rings are seen to become more and more closely approxi- 
nuited, until, the intervening layer of cartilage having en- 
tirely disappeared, they come into immediate coutact. Thence 
follows that the matrix of the primoi-dial cartilage takes no 
irt in the formation of the Irane-suhstauce, but that, on 
le contrary, no twitli standing the calcification, it undergoes 
absorption. This result, derived fi-om observation, has been 
long rendered probable by the chemical relations of these 
tissues, seeing that the diversity in chemical constitution 
between bone- cartilage and the hyaline cartilage-substance 
iras opposed to the notion that the latter remained in a per- 
nstent form in bone. In explanation, tlierefore, of the pro- 
teas of ossification, we must assume either a chemical change 
or a molecular replacement of the one substance by the other. 
But from what has been stated, it is proved that this replace- 
ment is not one of a merely chemical, molecular nature, but 
histological. The organic basis of bone is no more anatomi- 
oallf than it is chemically identical with the matrix of hya- 
line cartilage. Tlie hitter ia incapable of true ossification ; 
its caJciiication is a process accompanying ossification, it ia 
true, but one of an essentially different nature. 

The osseous substance which makes its appearance in car- 
tilage is a new formation in the cartilage-cavities, but it doeft 
not commence at once as such, its formation being preceded 
by that of a blastema, consisting of simple cells, and a soft 
intercellular substance. Now this blastema corresponds in 
every respect with the ossifying layer of tlie periosteum, and, 
like that, with immature couiu^ctive tissue, and it should, 
therefore, be described as of the nature of connective tissue. 
Its ossification takes place by the calcification of the persis- 
tently homogeneous intercellular substance, and the transfor- 
Jtiation of its cells into bone-corpuscles. 

Thns, in cartilage also, ossification is preceded by a forma- 
ition of connective tissue — in this case effected through the 
Cartilage-cells. Connective tissue is thus the only foundation 
of the formation of bone. We thus have a histogenctic 
demonstration of the chemical correspondence of the so- 
jtermed bonc-cartilage with the collagenous tissues, and, m 
4ffeaeni, established the hitherto overlooked unity iii the 
NgAoesia of the osseous tissue, inasmuch as the formation of 
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the primary and aecondary bone-substance is referred to 
and the same process. 

The share taken by the cartilage -cells in the procesa of 
OBsification, consists in this, that tliey arc the parents of 
those cells which afterward surround the osaifj-ing connective 
substance, and sprout out in n radiate manner to form the 
bone-corpuscles. Tliua the cells of the primordial cartilage 
are nei'cr, aa such, transformed into bonc-calls. The num- 
ber, size, and arrangement of the two, are consequently by 
no means the same; it should rather be said, that all the 
bone-corpxiscles of a lamellar system correspond to a single 
row of cartilage- cells in the bone. The bone -corpuscles do 
not make their appearance until after the cartilage cells liave 
been destroyed in the production of secondary cells, so that 
any transition from one into the other will be sought for in 
vain. 

In sections, on the other hand, taken from slowly and 
imperfectly ossifying cartilage, appearances are not unfre- 
qucntly met with, showing the occiurcnce within the still 
visible contoiirs of a cartilagc-ccll of only one, or of a few 
closely packed bone corpuscles. In this case, the production 
of secondary cells liad been limited to a few, or of only one. 
The surrounding of the endogenous cells with ossifying con- 
nective tissue, took place wliilc still within the parent cell; 
true bone-substance, therefore, is limited to the circumfer- 
ence of the cartilage-cell, whilst the latter itself is sun-ounded 
by calcified (or, in rachitic boxes, by perfectly hyaline) c.ir- 
tilnge-Bubstance. Appearances of this kind have given rise 
to the supposition, that the bone -corpuscles correspond to 
the nuclei of the cartilage-cells, or to the cells themselves, 
thickened by internal deposit. This view, however, in the 
case of the ossification of firtal cartilage, leaves us in the 
lurch, whilst the results here obtained permit us to arrive, in 
general, at a satisfactory explanation. The process of ossi- 
fication of the primordial cartilage has shown, on the one 
side, that the bone-substance is not only chemically identical 
with that of connective tissue, but can only be reff^rred, Iur- 
togenetically, to the elements of that tissue ; and, on the 
other, that the tissue of hyaline cartilage is incapable of direct 
OBsification, since it can be shown that neither its sul>stauce 
nor its cells, as such, remain in the synonymous elements of 
the bone. The proposition that a formation of bone is pos- 
sible out of cartilage, in the same way as it is out of con- 
nective tissue, by the deposition of calcareous salts in its 
matris-substance, and the transformation of its morpholc^- 
eal elements into bone-corpuscles, is thus contradicted, and. 
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8t the same time, is the doctrine of the ideutity of cartilage 
with bone and connective tisane, deprived of one of its most 

imi)ortaut supports. 



KotLiEEK OR the Structuke of Muscular Fibbb 

(■Zeitsch. f. Wis*. Zool-,' toI. viii, p. 311.) 

KuLLi&EK states in hia recent examination of muscle, made 
with refereuec to certain observations hj Leydig on the same 
subject, he has found that in recent mnsctdar fibre, besides 
the contractile parts and the nuclei, an interstitial substance 
exists presenting peculiar morphological characters, and 
which woidd appear, in aU probability, to play an important 
part in the physiological and pathological processes in muscle. 

If a portion of recent frog's muscle be examined carefully, 
and with good glasses, in an indifferent medium, two cou- 
stituents in the muscular fibre will be perceived : 

1. The contractile, transversely or longitudinally striped 
substance, and — 

2. Very pale rounded corpuscles imbedded in the con- 
tractile substance, and disposed in long lineaj- tracts. These 
granular tracts exist throughout the entire thickuoss of the 
fibre, on the surface as well as more deeply, and are so nu- 
merous as apparently to constitute no inconsiderable element 
of the muscular fibre. They are most readily seen in the 
iougitudinully striped fibres ; but even in these it is not easy 
to determine the true position of the particles, although it 
would seem from the appearances presented that the tracts 
arc not continuous through the entire length of the muscle, 
but are subdivided into longer or shorter portions. In the 
transversely striped fibre, these molecules are rendered 
more evident on the addition of water, 

Kolliker notices also tlie formation of vacuolar spaces in 
the interior of muscular fibre, under the influence of dilute 
valine solutions — as for instance of sulphate of soda of 3 — 7 
per cent. These vacuoles, which contain a clear fluid, are dis- 
posed in longitudinal scries, apparently occupying the spaces 
in which the above-described granular tracts are disposed. 
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After otlicr observatioiis tending to disprove the existence 
of the minute can^la euppoacd by Leydig to exist in muflcular 
fibre, Kijlliker savR, "with respect to the iatcratitial granu- 
lar tracts in the musctilar fibre of the frog, that one thing 
in particular should be remarked, — that the opaquefat- 
granulea, which are frequently noticed in frog's muscle, origi- 
nate in a metamorphosia of the pale granules above deacrUted, 

These molecules, in chemical constitution, appear to differ 
but little from the contractile substance — they are merely 
of rather more diSicult solution in caustic alkali, and more 
soluble in acetic acid. 

This interstitial granular substance would appear to exist 
in the muscular substance, perhaps, of all animals. It is 
particularly well developed in the muscles of insects, naked 
amphibia, the sturgeon, Uc. ; in the latter instance, however, 
the molecules in their normal condition were observed only 
in the pale-coloured muscles. In the rcddisli subcutaneoiu 
muscles they appeared to be replaced by series of fat-mole- 
eulea, of far larger size, especially near the tendons, and 
giving the muscle a more peculiar character than is presented 
even in the muscles affected with the highest degree of fatty 
degeneration. 

In the mammalia and in man tlic interstitial granules are 
very delicate and pale ; and tli?y are distinctly recognisable 
only when in a state of fatty degeneration, in which state 
they exhibit, in a transverse section, an appearance like that 
seen in the muscles of the frog. 

As regards the phj-siologieal import of the interstitial 
granular substance, Kolliker tlirows out as a probable hypo- 
thesis, that the granular tracts in qucstiou originate directly 
ill the disintegration of the fibrilB, and represent the normal 
molecular change of the muscular substance. He admits, 
nevertheless, that this explanation is attended with many 
difficulties, and that other suppositions may be entertained 
with apparently nearly equal justice. 

He sums up the results of his inquiries into the ultimate 
structure of muscle as follows : 

1. All muscular fibres contain a large number of well- 
marked, vesicular nuclei with nucleoli, which are either 
parietal and affixed to the sarcolemma (human), or uni- 
formly dispersed throughout the contractile substance {Am- 
phibia), or even, as in certain embryos, disposed in series in 
the centre of the primitive /aacica/u* (some muscular fibroa 
of Amphibia.) 

2. In the case of the contractile substance of the muscidar 
fibres, it appears to him, as regards the higher animals, most 
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in accordaace with nature to assume thst they are compoBeil 
of fibrils, the transveree eegmeuts of which may be recog- 
nised in the Amphibia as minute, closely approximated 
jioiiiia. 

3 No amorphous connective substance between thf. JUn-illre 
can be shown to *xist by the microscope ; but, on the other 
band, there exists between them, at greater or less distances, 
an interstitial substance of peculiar morphological character, 
represcuted by serially disposed, pale granules. 

4. These granules, which exhibit considerable power of 
resistance towards caustic alkalies and acetic acid, arc seen 
in longitudinal views of recent unchanged musular fibre, or 
in fibre which has been treated with caustic alkali, in their 
natural relations ; whilst, under treatment ivith acetic acid, 
they appear like delicate streaks not unlike nucleated fibres. 
In transverse sections of muscle, they always present the 
appearance of a closer or wider punctation. 

5. The well-known fat-granules of muscular fibre are 
manifestly genetically connected with the granular streaks ; 
and, in fact, the fat-granules in the pale muscles may often 
be at once perceived to originate in the pale granules. 

6. The lacunar system described by Leydig has no ex- 
istence. The larger lacnn/s of Leydig are the altered nuclei 
of the muscular fibres, the smaller the changed interstitial 
■ubstancc. 

7. The physiological imports of the interstitial granules is 
at present anything but clear. Many considerations would 
show the probability of their being connected with the 
Qormal molecular changes in the muscles, but at the same 
time other suppositions are conceivable. 



0» the Cbvstals contained in the Malpighian Vessels of 
Catebpillars. By J. Scblossbbboer, of Tubingen. 

(From Mailer's 'Aroiiiv,' 1857, p. 61.) 

\v the Malptgliian vessels of a caterpillar (Eichcnspinne- 
Bope) the microscope showed the contents to consist of 
, brilliant, and colourless crystalline corpuscles, of 
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very varioua sizes, although tlie largest were scarcely equal to 
the quadratoctahedra of oxalate of lime which occur in humaQ 
urine. Moat of these minute crystals were isolated ; but 
here and there might also be remarked crj'stallinc masses, in 
which the individual crystals were united by an amorphous 
or membranous connective material. The isolated corpuscles 
never presented more than one surface to view, which was for 
the most part quadratic, though in some cases having an 
oblong form. No octahedra could be observed. 

They were insoluble in water, alcohol, and ether, as well 
as in acetic acid, even after long standing or the application 
of heat. Treated with nitric acid, and subsequently moistened 
with ammonia, they exhibited no trace of the murexid colour. 
Dilute nitric or hydrochloric acids dissolved the greater part 
of them without cfi'en'escencc ; the solution threw down a 
copious precipitate on the addition of ammonia, which was 
insoluble in acetic acid. When covered with sulphuric acid 
gas bubbles were evolved, and bundles of crjstals of selenite 
shot out. Wlien heated on platina-foil they tiirned brown 
without fusing, andthcnefiervesced with acids. 

From the foregoing no doubt coidd Ijc entertained that the 
granules consisted essentiaUy of oxalate of /ipK, and it is 
certainly not without interest to find in the urine of man 
and of insects, in the latter of which tlie presence of uric 
acid had already been demonstrated, a second constituent 
common to both, and probably a derivative of that acid, viz., 
oxalic acid. 

When the crystals placed on the stage of the microaeojie 
were brought into contact with mineral acids they exhibited 
a very peculiar condition. A dai'k line ajipcared passing 
transversely across the entire face and dividing it into two 
halves, and frequently a second would be seen perpendicular 
to the former, so that the surface would be divided into four 
areas. Ultimately they also melted down from the borders, 
hut frequently were only partially dissolved, an extremely 
minute granule or very thin plate, e\idently of organic ma- 
terial, being left. When the crystals were cautiously heated, 
and then submitted to the microscope, many could be seen 
retaining their original form, hut deprived of their biilliancy 
and transparency, and tinged of a yellowish colour. It must 
be left undetermined whether the bodies now described are 
t« be regarded as true crjstals or not rather as a sort of 
secondary crystals or incrustations. M'itli respect to this, 
the author refers to the fact that in crystals of carbonate of 
lime formed in the animal body (as, for instance, otolites), 
for the most part, when diBsoived, also leave a residue of or- 
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ganic matter ; not unfrcquently^ also^ they are distinguished 
firom mineral calc-spar by their curved surfaces. 

Whether the crystals in the Malpighian vessels of the 
caterpillar of Sphinx convolvuli, described by H. Meckel 
(Miill. ' Arch./ 1846, p. 44), and those noticed by Leydig in 
the renal canals of Bambyx rubi and Talus (Mull. ' Arch.,' 
1845, p. 466), are chemically identical with those above 
noticed, cannot be determined, since neither author has com- 
mimicated any chemical details. The former describes the 
cryBtak in Spkyncr cmvolmli as quadrate pyramids, sometimes 
white, and sometimes constituted of two white and an inter- 
mediate red layer. The crystals noticed by Leydig were 
octahedrons, whence it is very probable that these also con- 
sisted of oxalate of lime. 



REVIEWS. 



A Monograph of the Fresh-water Polyzoa. By Geo. J. 
Allman, M.D., F.R.S., &c., Regius Professor of Natural 
History in the University of Edinburgh. 

To the well-known and invaluable scries of Monographs 
by Alder and Hancock^ Forbes^ Baird^ and Darwin^ published 
under the auspices of the Ray Society, we have to announce 
the addition of the long-expected work of Professor Allman, 
on the ^ Fresh-water Polyzoa^ including all the known species, 
both British and Foreign.' 

In this splendid addition to their publications, the Ray 
Society, as in the former, has done excellent service to natural 
historj'^ ; for whether wc regard the intrinsic interest of the 
subject itself, the complete and exhaustive way in which it has 
been treated, or the beauty and fidelity of the illustrations. 
Professor Alhnan's Monograph may well take rank among 
the most important contributions to zoological science that 
have appeared for many years. 

In the preface we are informed, if that were necessary, 
that the work contains the result of many years* careful 
study, and that in its preparation no trouble liJis been spared 
to render it as complete as possible, tlie sulyccts of wliich it 
treats having ])cen considered under every point of view of 
which they seemed susceptible — zoojjjrapliieally, zootomically, 
homologically, and historically. All tlie figures, we further- 
more learn, upon the eleven lithograi)hic plates, have been 
drawn from nature, and contain careful representations of 
of every species seen by the author, and hi every case a 
figure is given of the species, both coloured and in its natu- 
ral size and magnified. 

As the number of knoAvn species of ^^ Fresh-water Polyzoa" 
is very small — not amounting to more than tvventy-one, 
twelve of which belong to one genus, — it is obvious, that had 
the work been limited to a mere zoographical description of 
them, its bulk would have been very inconsiderable. But of 
the 119 pages of which it consists, 75 arc occupied with con- 
siderations involving the Polyzoa in general, though more 
especially directed to those which arc peculiar to fresh water. 
It is needless to insist upon the greatly-increased value given 
to the work from this large portion of its contents, for, as 
remarked ])y Professor Allman, " the Polyzoa constitute an 
exceedingly natural group, and possess great uniformity of 



37 

structure ; and as the fresh-water species afford fine typical 
examples of the class, a work devoted to the anatumy of 
these will apply in all essential poiuts to that of the entire 
class, while sueh points of structure as are peculiar to the 
fresh-water forms will only tend to illuatrate aud explain the 
structure of the mariuc ones ; so that the present Mono- 
graph, in its anatomical relations, may he fairly regarded as 
A general treatise on polyzoal organization," 

After a full discussion of the anatomy, physiology, and 
homologies of the Polyzoa in general, the author proceeds 
to the zoographical part of bis subject, including the history 
and bibliography of the Fresh-water Polyzoa — their habits, 
Eeograpbical range, and classification. To which succeed 
tae diagnoses, synonymy, and natural history of the genera 
and species; thus completely exhausting the subject, and 
brii^ing our knowledge of it, in most essential particulars, 
up to the present moment. 

The classification of the Poly7X)a adopted by Professor 
AUnun will be apparent in the following tabular view of their 
orden and sub-ordera : 



Sab-ordert. 



liOpbopliorc bilstcnil ; (kiwi of loplioplioj 
CDntu witti nw r|>islome. obsolete. 



PHVLACTOL^EMATA An.is of loplioplior 



GYMNOLJiMiTA. . 



Poljpide completely retrac* 1 p 
lilei evagioiitioii of tenia- \ 



Polyprde complete! J retrac-l 
tile \ evngiiiatioD perfect ; I Cyclostoiuta 
oriflcc of (xll dratitule of f (mariuc). 
moveable appendage. J 

Pol.ypide completely retrac- | 
tUc; evoKiuutioD perfect; 
a circle ofaetn attaclied to ^Ctknostouiia 
tlie intcFlible porliou, sod [' (miii-iiie).^ 
actiiig ns on opcrculuui in I 
tbe retracted atate. J 

Poljpide completely rclrao-l 

tile ; eragiiialion perfect ; [ CHKILOsTOllili 
oriliw uf the cell with a [ (marinvj. 
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An arrangempnt which appears to us to be very natural and 
convEDieut. The dcfiuitiuiis, however, of the mariiie gymno- 
liematous sub-ordcrB do not include certain characters perhaps 
fully as important as those Here ^vcn. The Cyclostoraata are 
distinguished from the Cheilostomata, as much by the ter- 
minal position of the orifice of the cell, as by its being unfiir- 
nished with a moveable lip or operculum; and from the 
Cteiioatomata, not more by the absence of the fringed or 
setose margin to the orifice of the cell, than by the cir- 
cumstance that in them the cells arise by gemmation one 
from the other, as do thoae of the Cheilostomata, whilst in the 
Ctenostomata, or, as perhaps they might more appropriately 
be termed, the Crossostomata, the eeUs arise each separatelj' 
from a common tubular stem, with whose cavity that ot 
the cell communicates, The sub-terminal position of the 
orifice of the cell appears to be an essential characteristic 
of the important and numerous group of the Cheilo- 
stoma. 

The terminology employed by Professor AUman in ilia 
description of the Folyzoa, difl'ering from that heretofore 
used, which has been very confused and unsatisfactory, 
demands attention, inasmuch as, with perhaps tlie exception 
of one term, it seems to us highly dcsirabtc that it should be 
generally adopted. The retractile portion or zooid, he terms 
" polypide ;" to the common dermal system of a colony — 
often erroneously termed " polypary" and "polypidom" — he 
applies the term "ccenffieium ;" this part consists almost 
universally of two perfectly distinct tunica — the outer 
of which is the " ectocyst," whilst the internal is termed 
" endocyat." The sort of disc or stage, which HUrrounds 
the mouth and bears the tentaeula, is called the " lopho- 
phore," whilst the " epistome " is a peculiar valve^-like 
organ which arches over the mouth in most of the fresh- 
water genera. The " perigastric space " is the space included 
between the walls of the endoeyst and the alimentary canal. 

The cwnwdum is composed of the little chambers, or "cells," 
in which the polypides are lodged, whilst that part of the celt 
through which they protrude is the "orifice." 

With reference to these terms, we would observe, that the 
term polyzoary, or in Latin, polyzoarum, which we have 
elsewhere employed, appears to us to be more likely 
to receive popular acceptation than the more recondite 
word, ccEJifBcium. The terms "ectocyst" and "endoeyst," 
though strictly appUcable and highly appropriate nearly 
throughout the Folyzoa, must, when employed in the deacrip- 
tiuu of the Ctenostomata, be somewhat strained when used to 
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lignify the outer and inner mcmbr&ne& of which the tubular 
portion of the polyzoary is composed. M'ith respect to the 
cotupoaition of these menibranee, a full description is given 
of the structure of tlie eiidocvst, which may he observed most 
fnvotirably in Lophopus crysUtlluun. In this species it is com- 
posed of large, irregularly-shaped cells, filled with a colourless 
and transparent fluid. The mode of formation of these cells 
may be satisfactorily followed. 

It would seem, from some appearances noticed by Pro- 
fesses Allman, that the endoeyat is pervaded by a system of 
canals of extreme delicacy, which constitute an irregular 
network in its substance; a curious and important fact, if 
confirmed by further observation. 

The ectocyst appears in every case to be absolutely struc- 
tureless, and the presence of cellulose could never be detected 
in it. The reactions of the pergamentaccous ectocysts of 
Piuutalella are in favour of this tisane being composed of 
ckiltne. The "ectocyat," therefore, it is olwenxd, of the 
Polysoa would seem to differ — at any rate, chemieally — from 
the test of the Timicata. 

In the account of the digestive system, an elaborate 
I account lb given of the histological etructure of the alimen- 
tary canal, wliich is somewhat complex. A curious peculi- 
arity appears to characterise the alimentary canid in the 
pbylactokematous Polyzoa, as distinguished ftom that in the 
marine gymnoiseraata— the absence, >iz., of cilia in any part 
uf its tract, except at the mouth and upper portion of the 
(esophagns. 

In a note appended to the "Account of the Organs of Respi- 
ration and Circulation," a full account is given of the anatomy 
of Pedicetlina. This contribution to our knowledge of this 
curious and aberrant form of Polyzoa is of great interest. 

The account given by Professor Allman of the generative 
•ystem, reproduction, embryology, gemmation, and develop- 
Dient in the Polyzoa is verj' complete and satisfactory. We 
have here a full description of the curious mode in which the 
different stages of the process of development of the embryo 
are carried out, and from the account given ; it would appear 
that the external part of the embryonic sac becomes eventu- 
ally the ectocyst of the future adult Polyzoon. The develop- 
ment of two polypides in each embryonic sac, except in the 
e of Plvmalella frulicosa, is a remarkable fact, with which 
IB, indeed, with the curious process of development alto- 
gether — we were previously unacquainted. 
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A remarkable peculiarity, as it would seem, of tlie fresh-- 
water phylactoliematous Polyzoa, is the occurrence wittin the 
perigastric space, at certain seasons, of loose bodies of a 
peculiar nature. For these bodies, formerly confounded with 
ova. Professor Allnaan proposes the term " statoblasts." 
Their form is not exactly the same in the different species, 
but they may generally be described as lenticular bodies, 
varying, according to the species, from an orbicular to an 
elongated oval figure, and inclosed in a homy shell, consist- 
ing of two concavo-convex discs, united by their margins, 
where they are further strengthened by a ring which runs 
round the entire margin, and is of a ditterent structure from 
the disc. In Crislaleila and Pectinatella, the statoblast is 
furnished, when mature, with hooked spinea. In all species 
the disc is of a deep brown colour, and would seem to be 
composed of a single layer of hexagonal cells. In the 
anntdus the cells are larger, and filled with air, so as to sup- 
port the statoblast on or near the surface of the water. 

When placed in circumstances favouring their develop- 
ment, the statoblasts open by the separation of the two faces, 
and there then escapes from them a young PolyBOon, already 
in an advanced stage of development. 

These curious bodies have always been viewed and de- 
scribed as the ova of the Polyzoon, an error formerly partici- 
pated in by the author liiniacif, who is now, however, and 
since the discoveiy of the true ovary, convinced that they 
are a peculiar form of bud, and must on no account be COD- 
foimded with genuine ova. 

The statoblasts, moreover, are not developed in the situa- 
tion of the true ovary, which appears in all cases to be situ- 
ated on the side and towards the upper part of the cell, 
though sometimes also connected with the stomacli by means 
of a slender cord or funiculus, wliilst the statoblasts are 
formed in or upon a similar funiculus or cord, which passes 
from the fundus of the stomach to the bottom of the cell, 
and upon which the testis, or male part of the generHtive 
system is developed. 

In two species of freah-water Polyzoa, Plumatetla emargi- 
nata and Alcyonella Benedeni, Professor Allman states that 
he has observed, besides the ordinary statoblasts, another 
kind, distinguished by some peculiarities. Whilst the ordi- 
nary statoblasts, towards the end of summer, may he observed 
lying loose in great numbers in the cavity of the cell, the 
peculiar kind in question " never lie loose in the cell, but are 
invariably attached to the internal surface of the walls, to 
which they are attached by a structureless cement." After 
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the decay of the ctencEcium, these attached BtatoblastSj which 
to have been noticed under fiimilar circumstances by 
Dumorticr and Van Bencden, may be seen adherent to the 
stone or other body- on which the specimen had developed 
itself, and to which they are now connected in lines through 
the medium of a portion of the old cell in which they had 
been produced. The development and product of these 
attached statoblasts do not appear to have been as yet 
noticed. 

The true nature of these curious reproductive bodies is 
not very evident. Professor Allinan regards them as being 
manifestly of the nature of a bud, or gemma, peculiarly 
encysted, and destined to remain for a period quiescent, or 
in a pupa-like state. 

He then proceeds to notice some points of comparison 
between these bodies and the so-terracd viinter-eggs in the 
Rotifera and epliippial ova of Daphnia, which, it is to be 
observed, however, have l»cen shown by Mr. Lubbock to be, 
not gemrwE, but true ova, produced in the ovary, though 
possibly without the aid of male impregnation. 

It deserves remark, with respect to these bodies, that 
nothing of a similar kind liaa yet been noticed in any of the 
marine Polyzoa. The phenomenon, therefore, of their pro- 
duction in the fresh-water forms only, would seem to belong 
to the now long category of similar occurrences in other 
inhabitants of fresh water, whose continued existence in ease 
of drought, and perhaps of extreme cold and other casualties, 
is provided for by the existence, at certain seasons, and under 
certain conditions of the so termed winter ova in the case of 
animals, and of hypnospores in the case of numerous algie. 
In thia point of view, therefore, mere external resemblance, 
which wonld necessarily in some cases How from their being 
destined to fullil a similar office, need not be taken, as 
remarked by Professor Allman, in comparing the statoblasts 
of the Polyzoa with the ephippial ova of Daphnia, to indicate 
a greater share of significance in this resemblance than it 
really deserves. 

Professor Allman's views, with respect to the whole subject 
of reproduction in the Polyzoa, are of high interest, and the 
more especially, as he states, with respect to the so termed 
" law of alternation of generation." We will, therefore, 
transcribe what he says on this point : 

" We have first, na the iminedialc result of thedeTelopmeot of llie orum, 
' cilisled gac-liko pnibrjo, reserabline in form and liabit h" ■■•'■■■■ — ' *"'- 




wiloule; il ia aron-ae\ual looid. Fmm this a ]in'duced subsi-ijuciillj. by 
[irooesB of gemniatioo, nnolhKr form of aioiJ, iiami-lj, tlie polj[)ide, willi 
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a Diudi more higlilj different JBlcd strnRtore, in wliicii ilie organ* of digefr 
tktn especiaUv liold a dominant position, nnd wliicb we mai; regard as texual 
or noa-scxual, according to tlic view vie lake oC the reUtton between it aud 
the lestiB. 

"Now, i( tlie formation of the ovary be attended to, it will be sc«i Ihnt 
this bod; is developed at a late period from tlic qrolls oJ the origiual aao- 
like erabrjto, which hurc undertone Bh*ghl clmngca, and ha«c become llM; 
eudocvst of tlie more mature Pot^ioon ; and it wUl be at once perceived 
that this development of tlie ovarj takes plaee in a way whicli mat obvionsl^ 
be compared with the formation of a bad ; that, at lepst in AliyoneUa, it 
ocGupiea exaetl; ll)e position in certain crlls that the buds deatineil t« 
become poljpidea do in others, and that at an earlj stage of polypide aod 
ovai; it is scareelv possible (o distinguish oae from tlic other i ao that Ibt 
ides is immediatuiV sugecated, that the body here called ovurj is itself k 
distinct KDoid, in vhich the whole oi^nization becouies so coindetelT sub- 
ordinate to the reprod active function as to be entirely niaskea, ana app*** 
rently replaced bv the ^ueTative organs. TIilb would then oottstitiite 1 
third zooid, which would therefore l>e a sexual looid; it is, however, 
UDseiual {female). 

" In the next place, we find that upon the funiculus (in Jlfyomlla), which 
probably belongs rather to the polypide than to the endocyst, tbere h- 
developed the niass described as a testis. Now, if we view this mass is k 
mere organ of tlic polypide, we must then regard the latter m the seoatMt 
sexual or male zooxl ; but the testis may perhaps be more correctly coiu 
sidered like Uic ovary, as a distinct sexual bud, having the eeneralive 
system 50 enormously predominant as to overrule and replace m the rest 
of the organization; this bud, like the ovary-bud, being also unsexual, but 
with a malo function. In coafinnation of tbis view, il is to be remembered 
that the funioulus has the power of givine origin to a very remarkable furif 
of nndouhted bud — the italoilatl, whicn, uutil ulterior development ii 
excited in it, has no nearer resemblance to an ordinary poly[ndc bud than 
the testicular mass has ; and to this statobhtst — so far, at leut, as positiaB 
is ooncemcd — the mule bud or testis in Meyimtlla would therefore be re- 
lated, just as the female bud or ovary is relaled, to an ordinary polypide* 
bud. 

"If the above be the correct view, the complete eomprohension of the 
PolyxooQ will involve the conceotioii of a ciliated saC'like embryo as a 
>taning-point, and a series of buds, of which the last term will consist of ft 
piir of sesual bnds, the others bebg non-sexual ; from the sexual buds ■ 
true embryo like the first is again produced, which afTords the point q( 
departure for another similar cjcie." 

The chapter on the " Homologies of the Potyzoa" contaiiiB 
much matter of considerable interest, aiid the yievrs, ia 
many particulars original, therein advocated, are ably stated, 
whiUt the entire subject is very fiilly and satisfactorily dis- 
cussed, Profeaeor Altmaii adopts tlie opiniGn of those who 
see in the tentacular crown of the Polysoa the represen- 
tative of the branchial aac of the Ascidjans, with the im- 
portant modification, however, that it is the transverse 
and not the longitudinal bars of tlie branchial aac that are 
represented by the tentacles. But as his reasons for the 
adoption of this opinion, with which we are disposed to 
agree, would require to be given at considerable length to be 
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rendered clear, we will not here detail them. Nor, with 
regard to our limits, can we cuter upon several other pointa dis- 
cussed in this valuable chapcr, which is essential to he studied 
by all who would make themsehes aequainted with the va- 
rious opiuions eutcrtaioied upon the general homologies of the 
Mollusca. 

Haring thus noticed, at considerable length, the more 
general part of Professor Allmau's work, we can further merely 
state, that it afterwards proceeds : I . To the history and bib- 
liography of the subject ; 2. To the geographical distribution 
of the Fresh- water Polyaoa ; with respect to which, it is re- 
marked as a surprising circumstaDce that not a single species 
bas been found beyond the limits of the north temperate 
eone, not one having been recorded as occurring south of 
the Mediterrauean in the old world, or of Philadelphia in the 
new. And this limited distribution is the more remarkable, 
since some species are found at an elevation of 6,500. 

The succeeding portion of the work is devoted to an 
account of the various genera and species. 



How to work wiih the MUroscope. By Lionel S. Beale, 
M.B., F.R.S. London : John Churcliill. 

Kbw men have worked more diligently and successfully 
with the microscope than Dr. Beale, and none have more 
daims to be heard on its uses and the methods of its appli- 
cation: Although we have had many works devoted to the 
microscope, to explanations of its structure, and the objects 
it investigates, we think with Dr. Bcale that a book with a 
more thoroughly practical aim was really a desideratum. It 
IB this hiatus in our literature which Dr. Beale has attempted 
in the present work to fill up. The instruction conveyed ia 
in the form of lectures, which were, in fact, delivered by the 
author during the winter session of 1856-7. lie offers the 
following apology for his little book : 

"An earnest desire to lusisl in diffusing a love for microscopical incjuiiy, 
not Uaa for the {ileuure il affords to the studeut, tliaa from ■ couvictioa of 
ill real utilitj uiid iticrcxsin^ practical value in jiromotin^ advanccoieDt in 
tarioue branchi'9 of wt, science, and manufacliire, — a wish to siniplilj as 
fir M poMJblc the [irnccascs for preparing microscopical specu 
noUwos for dcmonslrntiug the siml^m; of diffemut (eitur 
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belief tbst msiij who possess microscopes are de'^rred from ftttempUo^ anf 
branch of original tavpsli^atioii aolrly bj the great difficult; they experience 
in Bunnoaiiling elemciilftrf de'ail and mere meclianipoi operations, — are my 
diief re&saiis for publf^biiig tiiis elcmcntarj cuiirse af lc(^tu^cs, which wa« 
deliTcred during the past wiulor." 

We are sure many young workers, and many old ones too, 
will be glad to receive directions at Dr. Scale's Lands. The 
first lecture ia devoted to that very important subject, the 
purchase of a microscope ; and in future we shall refer our 
numerous corresjjoudents on this point to Dr. Beale's work. 
We might profitably insert the wliole of tliis lecturCj but as 
a specimen we give the author's remarks oil " Students' 
Microscopes ;" 

" Mr. Salmon, Mr. Highlej, and Mr. Matthews were, so far as t know, 
the first makers in London who hrouglil out a reallj good, clieap, practical 
instrument, fumisbed>ith foreign object-glasses. Mr. Highle^r'a pattern il 
now made bj Mr. Ladd. 

"I would strongly recommend all wbo are about to purchase a atuJeut'f 
microscope to eiammelbe instruments of these makers. I can also strongly 
recommend tbe educational microscape of Messrs. Smitb and Beck, which, 

"Tiie microscope made bj Mr. Field, of Birmingham, which gained llie ' 
medal at the Society of Arts, is, for the price, an ciceedingij good iuslru- 
ment. It ia provided with two eye-pieces, two object-glasses (magnifyintr 
from 35 to 200 diameters), bull's-eye eoodenser forceps and a live boi, and 
packed in mahogany cose with Ibis apparatus complete, costs only tlirec 
giuoeas. 

"Those who wisb for a microscope as perfect as it can be made ia Iho 
present day I should advise lo look at tlie beautiful inslrumeuts of Powell 
and Lealand, Boss, and Smith and Beck. I would also recommend IboM 
of Mr. PilliiicbeT to attention. lu alludine specially to tlicse inslrumeuti I 
wish it to be distinctly understood that I do not in any way disparage the 
work of other and less celebrated makers, but having liad some experienoe 
with those instrumenta to wliieh 1 Iibtb directed yonr ettentiou I feel It 
right to express an opinion upon them. 

"In cliosing a microscope tlie following requirements should be borne in. 
mind : — With reference to tbe optical part, the inci objeci-glaia should mag- 
nify not less than 30 diameters, and tlie quarter not less than SOO, when tlie 
*hatlato eye-pieee is applied. 'VVtfrtd should be well lighted, and the Uuea 
of delicate objects submitted to examinatioD should be sharp and well de- 
fined. The mirror should be large (at least two inches in diameter), one 
side pkue, the other concave, and it sbould be adapted to tbe body of the 
microscope in such a manner thai very oblique rays of light may be made to 
impinge upon tlie object. 

" With regard to the mechanical portion of the microscope, the adjust- 
ments should wort smoothly, and an object placed in the lield for ciaraina- 
tiou should not appear to move or to vibrate when the screws are turned. 
The body should be provided with a joint, bo that it may be inclined or 

t laced quite horizonUilly. The stage sliould be at least three inches in 
mgth, by two and a half in width, and there should be a distance of at 
least an mcli and a half from the centre of the openuig in the stage over 
which the slide is placed, to the upright body. Tbe motion of the slide upon 
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tin stage, and oil otiier movements and adjust merits, sbould be 9iTioofh uid 
«*eu, witbout anj tendency to a jerking or irregular action. 

" tfeceiiarj/ Apparatiu. — iHverj atudcnt's microscopi: sliould be iiroviited 
vEtk ft neutral tint glass reflector for drawine and measuring objects, ■ 
diaphngm, to Ihe andcr iiart of wbicb is &tted a tube to receire an ucliro- 
nalic condenser, or polarizing apparatus, a bull's e;e eoudenscr, oiie sIulIIoit 
eje-peicp, and two powers — alow one, mngiiifjing from 20 to 40 diameters, 
and afiuarter nfan incb vliicli magnifies at lenst 180 diameters. 

"Tbese instruments should be convenlentlj packed iu the case with tlie 
microscope. Tlie polariting apparatus and tbe achromatic condeusereao be 
purchased afterwards. The cost of tlie microscope witliout tliese instru- 
Dieats, but including tbe otiier apparatus meulionod, sbould not be more 
tlian from sii to seven pounds ; and if tbe microscope be mounted upon a 
cast-iroa foot instead of a brass one, it mgj be obtiuned for abuut a pound 
less, without its practical utilitj beiog in auj waj impaired." 

The second lecture treats of illumiuatioQ, of reflected light, 
tronsTDittcd Hgbt, and polarized light ; also of artificial liglit 
and the drawing of microscopical specimenSj and the mea- 
suring of objects. We give one extract on an important 
practical point, and which some otherwise competent obser- 
vers do not appear to have mastered ; 

'■ 0* JieerlaiiiiKg ti» Magnifying Potetr of Obj<ct-gUiue». — Permit me now 
la sojr a few words upon the ninguifjing power of tbe different lenses. 
Although the several o))ject -glasses are termed one inch, one quarter of an 
iucli, one eighth, ftc, the magnifying power of each is not de^nite, and the 

Suarlers of some makers mii|;nily iiiuiij limes more than those of others. 
1 1> well, therefore, thnt cvcrv obiiprver should be able to aacerlaia for him- 
teir the magnilrtng powir nf big dinViciit glas^fs. Suppose I wish to know 
bow much this" French ijuiultr nmgiiilies. The one- thousandth of aa inch 
micrometer is placed in tbe Gtb), and tbe magnified image is tiirowo bv 
Oieans of tbe neutral tint glass reflector upon this scale, divided into inches 
Mid tenllis of inches. The magnifled one-thouaandtli of an inch covers about 
two-tenths of an inch, aud consequentl; this (ilnss maguifles about ^00 
diamelersi for if it covered one Inch, the thousBndth ofan iiieh must have been 
magnified I,OOU limes, but in this case it onljf coiTea|>onda to the one-Gfth 
of aa iDcli, aud therefore the one-thousandth is magnified SOO times. For 
lower powers the one-hundredth of an inch scale ma; be emploved. The 
manner of ascertaining the mognifjiitg power is therefore eiceeJingl^ sim- 
ple; but it is very importnut for the observer to know the magnifying 
power of every lens, and he should ascertaiu this before be commences to 
make any observations." 

The third lectvire is devoted to the instruments required in 
addition to the microscope in various minute investigations. 
Scissors, balsams, cements, glasses, prcser^'ative solutions, 
and other things are treated of in this lecture. The fourth 
lecture is devoted to instructions for making cells for micro- 
scopical preparations. This is a very important art, and will 
save a good deal of expense to those who keep collections of 
KieciinenB. We would, however, warn those who have but 
bttle time to spare against being too anxious to make every- 
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thing for themselves. The observation of natnre accoratoly 
should be the great object to which all who possess micro- 
Bcopea and intelligence should aim. At the fifth lectore we 
get to work in earnest. The apparatus is all prepared — 
cements, preservative fluids, cells — and now the objects are to 
be examined. 

The following remaxka on the importance of esamimng 
the same objects m various ways are sound, and the illustra* 
ttons judicious : 

"}Sanj obJMts rcijiiire eiRDikatioiL in several distinct wars before an 
accurate idea of Ihcir general sttacture cau be obtained. It is in mnny 
instances of the aCmoat importance to eianuDe a bodv b; re/teeled light u 
well as by (raiumUled ligH, and to obserre ttie pecmiaritieH ot etructare 
wben it is emrotmded with air, or immersed ia tcatfr, or in a highlj refracl- 
ine finid. Buck as gtyceriiie, oil, iKrpcnline, or Canada baham. Not leas 
Tuuable is tbc iuformalion ne derive frooi the application of certain eiemieal 
reagmti, to the consideration of which I shall devote some time in a future 
lecture. Tlie microscopical observer mnst, liowever, feel that in order to 
make out the exact nature of anj teiiture it ia neceaaarj to snbjeet it to 
various different processes of observation, and to the action of eertajn chemi- 
cul reflgODtii, according to the Iramparsncj/ or opacilj/, deiuiljt, re/tacliv*poicer, 
and cAraical compoiitio* of the S[}cciD;ien. So also he must submit tbe 
object to eiammation with ki^k poteen and lo« poieeri. 

"Jppearanee of the Same Object eraained in Jir, Voter, and Canada baltam, 
bv TraMmitted Light, and under the influence of Reflected highland Poleriied 
Lighl. — Under these five microscopes have been placed spccimeM of the 
same structure (spherical crystals of carbonate of lime) magmflod in the 

"In Air. — In the first thej are shown by trawmilled light in air moanlod 
in the dry way, and you will notice Low very dark and thick their outline 
appears, and now impossible it is to make out the ultimate arrangement of 
llie crystalline mass, 

"/» Water, — In the second microscope the crystals arc seen in water. 
The outline is still very dark and thick, but a few lines may be observed 
railialing from the centre of the crystals towards tbeir circumference, 
altbongfi not very distinctly. 

"/• Canada BalsaM.—la the third microscope the crystals are shown im- 
mersed in Canadn, balsam. Here the outline appears as a sharp wcll-dcSncd 
line. A vast number of narrow lines are seen radiating from the centre of 
the crystals towards its circumference, which shows Chat it is really made 
up of a congeries of minute acicular crystals, 

" Bm Refiecled Light. — In the fourth microscope the crystals may be cia- 
miacd by rcdected licht. Their globular form, and yellowish colour, are very 
distinctly seen, and you may observe tjiat ihc surfaces of the crystals 
KCDerolly are slightly rough, while some appear to be covered by minute 
elevations. 

" By Polarized Light. — Under the fifth microscope another preparation ot 
the crystals ia seen under the influcnco of polarized light. Each crjsttkl 
nhibits a black cross which alters its position and appearance as the 
analyser is rotated. These important points might be illnstrated by a vast 
nnmoer of other aubstanccji, and I cannot advise you too strongly to subject 
Tsrious microscopical stnioturcs to exaDUnination in air, ico/er, and Canada 
baliam, &nd hj direct or relUcled,3s well as under the influence of irai *" " 
light, and in some ca£es by polarUed ligil." 
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The seventh lecture is devoted to the esamination of tis- 
I, and their preservation as permanent objects. AJtliough 
the presenation of specimcna is undoubtedly secondary to 
the accurate observation of facts, every microscopist must 
find it advantageous to keep specimeua for reference, and 
where systematic teaching in histology is the object, it can 
scarcely be effected at all without a good collection of speci- 
mens. Hence tlie value of this lecture. The suceeeding 
lecture is devoted to the same subject ; the method of pre- 
paration being that of injection. On this subject Dr. Beale 
is an authority. He has been so successful in injecting the 
ducts of the liver, that we give hia experience on this subject : 

" The modes of injecting which vc have just considered, although appli- 
Okble to the Injection of vessels, arc Dot adapted for injecting the ducta and 
glandular structure of glands ; for ns these dncts Dsual|j contain a certain 
quiuitity of the secretion, and are always lined viitii epithelium, it foUoirs 
that vucn we attempt to force fiaid into the duct, Uie epithelium and 
sccrctioa must be driven towards tlic secreting stractare of the gland, which 
is thus effectually plugged up with a colaurlesa material, and there is no 
possibUitj of piokiog out the arrangement of the |>arts. In such a casEi it 
IS obviousl; useless to introduce an injecting fluid, far the greatest force 



which could be cmplojed would be insufflcient to drive the coulenls through 



membrane, and the only possible result of Ibe attempt « 
be rapture of the thin walls of the ficcretiug structure and extravasation of 
thecontents. As 1 have before mcutioned, partial success has been obluued 
by employing mcrcuij, but the prcparatioiis thus made are uot adapted for 
microscopical observation. 

"i Lave long felt ver; anxious to inject the docta of the liver in order to 
isccrliin the manner in which thcj commenced in the lobule, and the 
precise relation which they bore to the liver cells. This Las long been a 
poinl of dispute among microscopical observers, and roany different and 
mcompatiblc conclusious have been arrived at by different observers. In 
order to prove the point satisfactorily it was obviously necessary to iigect 
the ducts to their niinute extremities, which no one, as far as 1 was able to 
ascertain, had succeeded in doing satisfactorily. After death the minute 
ducts of the liver always contain a little bile. No force whicii can be em- 
ployed b sufficient to force this bile throueb the basement membrane, for it 
will not permeate it in this direction. When any attempt is made to inject 
the ducts, the epilhelium and luncua, in IhcJr interior, and the bile form 
U insurmountable barrier to the onwurd course of the injection. Hence it 
was obviously necessary to remove the bile from the dacLs before one could 
bone to make a successful injection. It occurred to me, that any accuniu- 
luion of fluid in the smallest branches of the portal vein or in the capUhirics, 
must nrcessaiilv compress the ducts and the secreting structure of the liver 
whicli fill up tiie intervals between them. The result of such a pressure 
vrould be to drive the bile towards the large ducts and to promote its 
esotpc. Tepid water was, therefore, injected Into the portal vein. The 
liver became greatly distended, and bile with much ductal epithelium flowed 
by drops from the divided extremely of the duct. Tlie bile soon became 
tniaucr owing lo its dilution with water whioli permeated the intervcniug 
membrane, and entered (lie ducte. Tlieec long, narrow, highly tortuous 
■' elfcctuftllj washed out from the point where they com- 
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menced as lubes not more t.kan l-SOOOth of an iacb to diainekr, to tlicir 

termination in the common duct, and mucli ot the Ihick larer of epithelim 
linijig their interior wns waslied out at the same time. Tlie water wna n 
moved by placing the livEt iiio)olbswith aponites under prewure for tweiily- 
four hours or longer. All ilie visssels and the duot were then perfecily 
empty tuid iii a very farourable slate for receiving injection. The duct was 
first injpcted with a oiloured muterial. Freshly precipitated chromate of 
\£Bd, white lead, Tennilion, or other colourin)c matter may be nsed, but for 
maoT reasons to wUich I have nllnded, the Pruasian bine injection la the 
one beBt adapted for this purpose. It is the only malerin! which furuiahes 
Bood reaulis wlien the injected prepiinitions are re^nlred to be snbmiticd to 
high maguifying powers. Preparations injected in this manner should be 
examined as transparent objects.' Tboy may be mounted in the ordinary 

fireservative ^uid& or in Canada balsam, but glycerine forms the most satis- 
ikCtory medium for their preservation. A specimen of the ducts injected in 
this manner lias been placed under tlie microscope, and specimens of the 
portal Tein, of the ciliary processes, of t)ie choroid, of the kidney, and some 
other tissues injected with the Prussian blue miitnre, have been arranged 
for examination." 

The last lecture ia devoted to the advantages of chemical 
reageuts in microscopical investigation. Here agaii) wc 
meet Dr. Beale on ground peculiarly his own. There can be 
no doubt that the necessity for a tedious chemical investiga- 
tion may be often avoided by the application of reagents to 
microscopic objects. Indeed, in some cases, where objects are 
altogether too small for chemical analysis in the laboratory, 
their composition may be known by observing the action of 
reagents under the microscope. As an instance of the value 
of the instructions in this part of the work, take the fol- 
lowing : 

"Tealiug/or CarbonaU ani PhotphaU of lAmE, Pkonikalt of AmmOKur-aad- 
MagiKiia, Sulphata and Ckloridei. — Now suppose I wisli to asccrtaiji tliu 
nature of the subslnneea eomposiiig tins earthy maftcr. I take a small [icr- 
tioD, about the size of a pin's head, place it upon this slide, and cover it 
lightly with a peice of thin glass. Next, I ckwI a drop of nitric add (by 
warming in the hand the bottle with the capillary neck) close to the tbhi 

fhiss. The acid soon rCMches the sediment, and now, one may observe the 
iscugagcnient of a few bubbles of gas, which are, a» it were, temporarily 
pent up by the thin glass, and |>revcnted from eacapiog. If there should be 
any doubt of the action of the acid, we may resort to examination in the 
microscope, when, if there be very few bubbles, they may be detected. In 
this deposit car&onala are present. 

" The acid solution is now neutralized with ammoaia. A faint flocculent 
precipitate is produced. After Ibis has stood still for a few niinntes it Is 
covered with thin glass and examined under the microscope. It will be 
seen to oonsist of amorphous granules (Phosiiliate of Lime) and small 
crystals, wliicli, if alowed to stand long enough, will lake the form of triau- 
gular prisms (Phosphate of Ammonia and Afagnesia). 

" If we wish to ascertain the jiresence of anlpiiatea, a little of the ujtrio 

and Vertebrate Animals.' 
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tcid BolntioD is treated willi nilmU of Barglet. An Bmoiplious prccipitulc 
of SiilpliBle of Rai^tn, iusoliible iu strong ucid anil alkalies, takes ploop, tf 
sulnhnrJc usid be present. The presence of chlorides is detecled b; the 
addition nf a lillle nitrate o/iilner In s droji of the solution of tlie deposit in 
weak nitric acid. Tlie wliite precipitate or cliloride of silver is iasoluble in 
mlric arid, but it is dissolved bj amnnma. 

"These nil! serce ns examples of the nietliod of detecting the presenreof 
different Bubstances in a rer; miaule quantity of matter. Tlie indications 
obUioed in this manner are quite as valuable, and mav be relied on irith as 
much certainty, as if we were provided with aver; laree quantity of material 
to work upou ; in a sinele drop of a composite soTatiOQ, the presence of 
several different acids and bases may be detected." 

The work concludes with a Bcrics of tables for practising 
the iiae of the microscope and manipulation, with a sort of 
catalogue raisonne of apparatus required in microBcopical 
investigation. Dr. Beaie's book will be found an admirable 
assistant to all who have made some little progress in micro- 
•copic investigations. 



I 



BeilrSffe zur normalen uiid palhologitchen HUtologie der 
Cornea. Von Dr. Wilhelm His. 1856. 

CwiributionB totlie nonnai and morbid Histology of the Cornea. 
By Dr. W. His. 

Ir the results arrived at by Dr. His in this unassimiing 
little work are confirmed by future observers (and the whole 
style and manner of working of the author lead ua to 
entertain a strong expectation that they will be), it will 

Erove to he one of the moat vahiable ' Contributions ' which 
as been made for a long time, not only to normal and mor- 
bid histology, but to physiology. For one of the most im- 
portant problems presented to the physiologist at the present 
Dvoment is, what is the influence of conditions upon nutri- 
tion? or, in other words, how far and in what manner can 
the vital activities of the elementary histological components 
of tissues be cheeked, excited, or otherwise modified by 
influences from without? It is from their bearing on this 
great question that Dr. His's inquiries appear to us to de- 
rive their preponderant interest, though there are many 
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other points of view in which they are eniinently worthy of 
attention. ' 

The comRa is particularly well fitted for this class of invcs- 
tigiitiouB, from its transparency, its thinness, and that marked 
peculiarity of structure which enables abnormal alterations 
to be so easily detected. At the same time the absence of 
any vascular network tliroughout the greater part of its sub- 
stance has the great advantage of freeing the mind of the 
iuquirer into the essence of the earlier sta^a of its alteration, 
from the thraldom of that "action of the vessels" lij-po- 
thests, so long the deits ex machind of British physiologists 
and pathologists. 

The structure of the cornea has becu a matter of much 
controversy among histologists. It has been affirmed to be 
composed of superimposed lamellse, the number of such 
htmella; varying, according to the describer, from four to two 
hundred. Some have supposed these lamelise to be glued 
together by an invisible eemeut ; others have been led to 
conceive that interspaces, the "corneal tubes," normally 
exist between the lamella; ; another school of observers haa 
denied the existence of lamellie altogether, maintaining that 
the cornea is composed of interlaced fibres. Some have 
asserted that the eomea is fitted into the sclerotic as a watch- 
glass into its frame ; others, on the contrary, affirm that the 
tissue of the one is continuous with that of the otlier. Be- 
fore giving an account of Dr. His's view we must describe 
his mode of operation — an essential element in questions of 
this kind. 

The eomea may be examined either with or without pre- 
vious preparation. In the latter case the one thing needful 
is, that the sections, whether vertical or horizontal, be made 
with an extremely sharp scalpel, and at one draw, without 
sawing. A good vertical section should not be broader than 
the thickness of the cornea, and should be examined without 
a covering glass. Without these precautions the natural 
appearance undergoes great and immediate alteration. 

Pure and colourless dilute pyroligneous acid (Dr. His 
nnfortunately does not give the precise strength) is the best 
preservative and hardening agent ; but the preparations must 
not be exposed to the sun or they become brown and opaque. 
Sections of extreme thinness can readily be cut from comese 
hardened in this acid. 

Dilute hydrochloric and sulphuric acids (in equal propor- 
tions of acid and water) are of great senice, inasmuch as 
they destroy the intercellular substance, and leave the cor- 
ucaj cells, vessels and nerves. A drop or two of dther of 
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these acids may be nddetl to a section after it is covered, and 
will be found, after a few hours, to have done its work with- 
out disturbing the relations of the imattacked parts. 

Pursuing these various modes of investigation, and using 
the one as a check upon tlie other. Dr. His has arrived at 
the following results. 

The cornea and the sclerotic are, as has for some time been 
maintained by the most trustworthy observers, perfectly con- 
tinuous ; the tissue of the latter gradually passing into that 
of the former organ, but assuming a more regular arrange- 
ment, and appearing lamellate instead of areolar. The ele- 
ments of the cornea appear to be arranged circularly at the 
margin of both its most superficial and its deepest layers, 
crossing one another towards the centre. In the interme- 
diate substance, on the other baud, or middle layer of the 
cornea, the disposition is radial. 

Anteriorly the cornea appears to be bounded by a stnic- 
tureless layer — the " anterior elastic lamime " of Bow-man ; 
posteriorly is a similar but thicker stratum — the well-known 
membrane of Dcmours or Descemet. The latter is easily de- 
tached, but the former cannot by any procedure be cleanly 
separated from the subjacent tissue. In fact, it would appear 
that the intercellular substance of the eomea passes at 
iutenals completely into the anterior elastic lamina, thus 
constituting the "fibrous cordage" of Bowman. Dr. His 
pwys — 

"ApproaimktiDcto (tcicbcrt'^ricir,! am inclined to tliink that Ibc anterior 
luiiDk and incDiErnne of Descemet both originate in a more abundant 
deposit or iiitcrcelluliir substance, wliicli, projecting beyoiicl tlio level of the 
strata of cells, subscquenll; becomes diScreoliated fi-om tbe other iiitcr- 
oellalar snbatance. The membrnnE of Descemet becomes more (iiffereii tinted 
tbta thf kDterior lamina ; the latl«r constituting, as it were, a sort of 
tmnaitionai formation between the intercsUular substaooe and Descemct's 
membrane. As for the difference in point of scparabiUt; between the 
tnembraoa anterior and membrana Dcscemetii, it must be remembered, 
lit, tlint tiie diatioctness of the latter depends on circnmstanees, and that 
it cut hardly be separated in a fresh eje without cairTing awn; with it 
tone portions of aubstantia nropria; 3d, that the much more parallel 
lamination or clcavabilit; of tlie deeper layers of the coroea, as compared 
vjth the superficial ooes, greatly favours tlic more easv separation of the 
ncmbrane of Deaccmct. The anterior lamina hccomcs lost at the edge of 
thecomu, passing into a simple, sharply defined, dark line, which bonnds the 
conjanotira antenorlj. The anterior lamina is not so uniTersally present oi 
the membrane of Descemet ; while I foond it very beautifully developed in 
man, the oi, the sheep, the pig, the rabbit, and the Guinea pig, as well as 
in pigeons and rooks, I could not discover it in the horse, the goat, the 
dOff, or cut. In the latter animals the epithelinm lies directlj^ upon the 
eeOulor substantia propria, and the aurfaee, when the enitbeliuin is removed, 
■lijwan uneven and drawn in, at those places whore the 'fibrou* cordage' 
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is attacbed. In Ititw anitnnls vessch dib; run immediately beneath the 
epithelium, while in the others thej are alwajs covered bj lie auterior 
IsHiiua."— pp. 11. 12. 

The constituents of the substantia propria are the cells and 
interceliiilar substance, which form a continuous whole. 
After discuasiag the various theories which have been enter- 
tained with regard to the normal and unaltered structure of 
the intercellular Bubatance, Dr. His brings forward evidence, 
both embryological aud histological, to show that neither 
laraellEE nor fibrils, as Buch, exist iu the cornea ; but that it 
is a continuous substance which possesses a tendency to 
cleave with great readiness in particular directions— the 
planes of separation of the fibres and LamcUse which are so 
readily produced artificially. The cornea, then, is laminated 
aud fibrous only in the sense that wood or slate may be said 
to be so ; aud it would be more proper to say that it possesses 
a lamellar or fibrous cleavage. In vertical sections of a 
fi*esh cornea prepared with the precautions described above, 
Ur. His asserts that " not a trace of lamellar or fibrous disin- 
tegration is visible," p. 21. Dr. His, however, continues to 
use the word " lamella " in the sense of " those portions of 
intercellular substance which are cleavahle in one directioD 
(the length of the lamella) ; and iu speaking of the interlace- 
ment of lamellae all that is meant is, that at different levels 
the substance splits in ilifferent directions." 

The corneal cells lie between the lamcllEe, and send out 
processes between these last much as the osseous lacunee send 
their processes between the lamellse of bone. Dr. His'dis- 
tinguishes three forms of these cells — the stellate cells, which 
are found throughout the greater part of the cornea ; those of 
the superficial layer of the cornea ; and those of its marffinal 
zone. The first kind are flattened and typically quadripolar; 
their processes branch out and anastomose abundantly, and 
they contain a single flattened " nucleus." The superficial 
cells arc like the stellate kind, much branched ; but the body 
of the cell and the nucleus are so very small that they appear 
almost like mere thickenings, and their processes form a very 
peculiar system of arched meshes, concave externally. Prom 
these peculiarities the superficial cells at first seem to con- 
stitute a network of cuncd fibres, and their true nature is 
only to be made out readily in young comcie or in those 
which are in an early stage of inflammatory alteration. 

The marffinal cells lastly, are elongated and fusiform and 
their long terminal processes commonly remain distinct and 
parallel for a great distance, so as to give rise to a false 
appearance of fibrillation in the intercellular substance. 
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We must omit more than a passing reference to the cheroicaJ 
I properties of the cornea ; to its permeahilily by the aqueous 
nmooor ; and to its early structural condition ; on all of which 
points much valuable information is given by Dr. His. 

With regard to the nerves discovered by Schlemm, nearly 
thirty years ago, Dr. His states that, very soon after their 
entrance into the cornea they lose their dark contours and be- 
come pale and nucleated fibres. These fibres divide repeatedly, 
and at length anastomose with one another, so that their ul- 
timate termination here, at any rate, is in a nervous network. 
This is a very important fact, and one whose confirmation is 
highly desirable. The nerves are almost entirely confined to 
the anterior third of the thickness of the cornea, none at all 
apparently reaching its posterior half. In conformity with 
this anatomical fact. Dr. His found that in experimenting on 
rabbits the animals struggled violently when the heated wire 
■which he employed came into contact with the cornea, and 
more especially as it entered its substance ; but that no further 
■jgne of pain were manifested as it passed from this point to 
the membrane of Descemet 

Capillary vessels are commonly found to estend into the 
' htunan cornea for a distance of firom half a line to a line from 
the margin ; and it has been supposed that the corneal cells 
and their processes are hollow, and that they form a system 
of tubes communicating with one another and with these 
vessels. With regard to the first point, Dr. His deeides in 
favour of the tubularity of the corneal cells and their 
processes— influenced chiefly, as it would appear, by the 
results of touching the cornea of a rabbit or of a goat with 
nitrate of silver. The white spot which is immediately 
formed is found, on microscopic examination, to consist of 
granules of metallic silver, which are deposited only in the 
cells and their processes — the intercellular substance merely 
acquiring a slight brownish tinge. l!\irthermore, the deposit 
of metallic silver is not confined to those cells which are in 
the immediate vicinity of the spot touched, but is found in 
other and quite isolated ones. We cannot see in this curious 
esperiment, however, any proof of the tubularity of the 
corneal cells and processes. If they were solid the same 
thing would occur, so long as they were capable of absorbing 
fluid and contained more chlorides than the siirroiniding 
substance. 

On the other hand, in opposition to Coecius, Dr. His 
maintains that no communication esiats between the cells 
and, the capillaries. And be conceives that the nutrition of 
the cornea is kept up not only by the vascular supply, but 
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also by the aqueous liumour, having; shown experimentally 
that the cornea is pemieahlc to the latter fluid. 

Such beiug the structure of the cornea, the author next 
inquires what are the changes which take place in that 
structure when some irritant adequate to produce inflam- 
matory action is applied to the part? The ordinary notion 
is, tliat the capillarieB bordering the cornea throw out nn 
exudation of plastic lymph into its substance ; and that this 
exudation, becoming more or less organized, gives rise to that 
obrious opaque substance which is the well-known ordinary 
consequence of corneal inflammation. In this, the current 
view of the inflammatory process, it will be observed that the 
tissue in which inflammatory action takes place is regarded 
as entirely passive, the inflammatory exudation lieing as much 
parasitic in the pre-existing tissue, as a mass of inoculated 
cancer-cells would be, and undergoing its changes as 
independently of everything but its feeders, tlie vessels. 

Virchow, however, has drawn attention to the circumstance 
that many so-called exudation-products arc nothing but 
the local tissues metamorphosed ; and Dr. His's investigations, 
carrying this idea further, tend to the conclusion that in 
ordinary traumatic keratitis the apjiarent exudation is entireljf 
the product of a metamorphosis of the local tissues. 

This conclusion is so important, that it will be well to lay 
before the reader some of the details of the experiment 
on which it is based. The irritant employed by Dr. His in 
these investigations varied in character ; nitrate of silver, a 
hot wire, excision of small portions, the introduction of 
threads which were allowed to remain — but the results were 
always essentially similar. The irritant was invariably applied 
in the centre of the cornea, and at first its cft'ects were more 
prominently visible throughout a wedge-shaped area, whose 
base was peripheral, its apex at the point irritated. To this 
area Dr. His applies the name of " Reiz-beEirk," or " area of 
irritation." The actual spot to which the irritant is applied 
may be termed the " point of irritation." 

" The cornea of a rabbit wLicb bos becu aubjecteit to intense traumatic 
irrilation prcseals but little cbiuige to tbc QDasaisted o;e half an hour after- 
wards ; but the microscope already reveota diatinct bistologii^ changes. 
In the first place the tupfrfieial eelU, ujiefiollf lioM qf tig urea of irriUUion, 
are obviouslj eDlareed. la contradistinction from tlieir normal appenrancci 
the body of the cell is well nierkcd, and has remorkablj granular oont«nls. 
Tbenuclej are brkht and Eharplj defined, wilhout visible nucleoli, and are at 
once remarkable Tor tbeir irregular and unusn a! forms. Having a general 
direction pBrallel with the cell, thej are moBtl; more or less nnguTar, msteail 
of being ronttd or oval; tbej are notched, or constricted, or honeshoe- 
ibaped i they grow oot on one aide as though th^ would form buds, or 
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Iwjp elongate «,ud become dun)b-1>cl1 or drum«tiek-sliape<l, iinnj of tliem 
re dividcH lata tvo sc^iacnts of altogether dLffereiit form and size, and this 
I flboDge is found moat Freiiuenllv, on tlie one Imnd, in the imniediate neigli- 
I bourEood of the point of irritalioo, and on the other in the peripheral por- 
'~' n of llie area o( irritalion. Tlie superficial culls wliich lie external to 
i tres of irritatioD, nre far less affected tlinn those just described; thej 
S indeed, as a general rule, more clear); visible than in the normal state, 
lenoe we ma; conelude to a widening of their eatity ; but in other 
I Kspccia thej exhibit no remarkable peculiai'ities. In like manner those 
I corneal cells wliich are not close to the surface exhibit uo perceptible 
I change ; their bodies are not enlarged, and their nuclei are ueitbcr shrunken 
ir uotehed, 

" One hour after irritation the rabbit's cornea eiljibits an essential nd- 
, dioe. The dilatation of the cells, the pceuliar aitcmtion lu shape, and 
paitisl division o( the nuclei, hiu extended from the surfaee inwards; liere 
dkO Iho cell-conleots appear rernarkabi; coarsely granular, and begin in a 
nngukr manner to retract from the oell-meiutirane. In &i.-t, in the superficial 
Uvera, the contents have aggregated more closeljr around the nucleus, so as 
onen couipletelj to obscure the latter, and at the same time to Icaie a clear 
iiwce between themselves and the dilated cell-membrane. The contents in 
this way form a kind of independeot mass, everywhere separated from llie 
ceU-wnLI, and though repeating the form of the cell-cavity, surrounded by no 
membrane, bat consisting of a mere granular conglomerate. In many uf these 
masses of coiktents, tlie outlines of tlie nucleus are still distinguishable ; but 
in others the nucleus is completely obscured, and in these cases one may 
easily be ted to suppose that the conteuts and nucleus are the nucleus alone ; 
and this is the more easy, since after a time the nucleus lu the interior, 

appears to swell and to become enlarged out of all proportion The 

withdrawal of the cell-oontents from the wall is most remarkable at the 
ed^ of the cornea, or, in other words, in the peripheral part of the area of 
irritation ; here also the cornea! cells are most enlarged, a:id iu correspond- 
eiice with the frequent divisions of t!ie nuclei already obseryed in thia 
Kgiou, we now meet in equal abondance witli segmentation of the con- 
tent-uasseB agglomerated round the nuclei. These masses have in many of 
Uie cells broken up into two or more irregular portions of usual]]> verj 
unequal size. Under favorable circumstances a nucleus is discernible in 
eacli portion, and occasionally two are seen in the lar^r masses, so that it 
teemi probable that the contents have divided in those cells only in which 
tbe nuclei have already multiplied. 
"The content-masses often send one or more branches Jnlo the principal 

Eraceases of the cells; and in the divided ones, these elongated portions 
ire become separated from the rest. A process which com meuoes, even at 
this early period, in some corneal cells, is i\\t /ormalion of eniognmit cell: 
Aiuoii^ the peripheral cells with divided contents, in fact, there are some 
in which, instead of one or other of the separated masses of contents, a 
small rounded cell, with a cavil; distinctly bounded by a membrane and a 
rounded, somewhat dark -con toured granular nucleus. Is visible. Tliis little 
cell, like the granular mass of contents itself, is not in immediate contact 
with the membrane of the corneal cell \ bat is at first separated from it b; 
a more or less broad clear apace. It is rrequently imbedded in a regular 
pit of the mass of contents, and so obviously nils the phkce of a separated 
segment of contents that it can hardly be aonbtful it has arisen from such 
■ sumeot, the granular mass surrounaing the nucleus having differentiated 
itse» into membrane and contents. 

" The eells about the '^poinl of irriiatioiC (in those experiments, the centre 
of the cornea); exhibit a very different relative development, inasmuch as in 
Ihem the process of division of the nucleus predominates, while the cells 
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utider^ un (<arri:spoiu)iug enlargement. Tliis fact is worth; of pjulicnbr 
HttenliOD, because, as we aliall see, it la;s tlie fonndBtioo for BubftOqucal 
much more important diSerences. 

"T\teoe\\»e.elenial to the area of irrilatioii Appear dilated in tint fapei^euii 
layeri, but as jet witboiit division of Llie nuclei and retraclion of tha 
coiittiits ; in the cells of the deeper Jajers of llie whole come* liardi; aaj 
change is perceptible." — pp. 79 — 62. 

At two or three hours the alterations arc of the game natare, 
thoiig;h they have extended further both in the thiclineas and 
over the surface of, the cornea. At from sixteen to twenty 
hours the retraction of the ccll-contcnta from the ccIl-waU 
has extended even to those corneal celts which lie close to tlie 
membrane of Dcscemet, and the same changes gradually 
take place in the deeper, as have already been described in 
tlic more superficial layers, Segmentation of the contents 
has hut rarely taken place in tlie deep layers, hut increasiea 
in frequency towards the surface throughout the whole 
cornea. 

"A coni|>letc aeries of stages of developmeat is observable if we pass 
from the deep to the snpcrficial kjcrs. Solitor; cells arc seen with a singla 
large granular conleut-mass ; in others, ttie contents have divided IdIo two 
or iDore eegmciils ; among these are some wliicli, together with the content; 
mosses, coutaiji one or two eudogcuous cells, and lostl;, at the surface (ia 
the peripUeml port of the area of irritation), the corneal cells are chanced 
iuto Urffe and wide aiiHstomoaing' sacs nhicli arc completelv died with « 
brood of endogenous cells, and in which no graoular content- masses can anj 
' longer be seen. In sonie of these saccular corneal cells there nrc not more 
than two or three endogenous cells, but others contain tweatj and more, 
and are man; times larger than their normal size. The fundamental form 
of all the endogenous cells is round ; but when aggregated in great numbera 
the; frequently become poljhcdral, bj mutual flattening." — p. S5. 

Dr. His remarks that in this stage the area of irritatJon, 
when examined willi the naked eye, presents centrally and 
peripherally a turbid appearance, while tlie intermediate 
portion is cteai-er. Now, in this intermediate space the cells 
exhibit hardly any endogenous cells, but only, as it were, 
the early changes leading to their formation. The central 
part, on the contrary, is as greatly altered as the peripheral, 
but from a different cause, namely, from the presence of 
innumerable nuclei, which have become developed by the 
subdivision of the miclei of the corneal cells, and are now 
arranged in lines corresponding witli the processes of the 
cells. Tlie bodies of the cells, instead of being distended, aa 
at the periphery, have commonly ceased to be distinguishable. 
Dr. His doubts whether these nuclei are surrounded by dis- 
tinct cell-walls. 

After six days, the cornea is clouded throughout, and 
in the centre it appears yellowish and opaque, while parallel 
closc-sct vessels radiate from the nini'giu over a Kouc of half 
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IL line or a line iu tireadlli. These vessels are developed by 
the itna.stomoeis and coalescence with one anothcT, and with 
the pre-existing vessels, of certain of the iicripheral sacs con- 
taiuing eelb whose origin is explained in the foregoing ex- 
tract: but for the details of tncse and the other changes 
^vhieh the corneal cells have undergone, we must refer to the 
original. Suffice it to say, that from first to last, every new 
liistological element proceeds from the metamorphosis of 
those which pre-existed. Nothing but nutritive material is 
derived from without. 

As llic general reaiitt of (lie observations wliich liuve been dctoilci), v/k 

I place in the ftont rank llie coniplete cozifirniation of tlie law nlreadj 

laid down bj Vircliow, i/iai in iitfiammalian of tkc cornea no fm, Uide^- 

Attly dUtingmtltabU erudalion exiitt. Neither ii tbere an cxuilation into 

suppranl iuterstices of tho tissue, uor cau ani turbiditj' of tlit; interoellulu 

BUDsUince be observed, wliicb can be regarded aa the result of an exudation. 

All the cbanftes which (he cornea undergoes take place in the pro-existing 

I dements of the tissue, audeverjinflainmatoi? opacity, softening, and desquB- 

biStiuD tbat baa hitherto been n^arded as serous or ribrinousexudatiou; every 

newly formed vessel and subsiance of a cicatrii, is tlie immediale product ol' 

' Bttered corneal cells and their derivatives. It is oolf as a seconaarr remit 

' that the pre-existing inlerceliolar substance undergoes changes, which are, 

a» it were, imposed upon it bj tlic changed energies of the cellular elements. 

Henoc, iu establiabing a theory of comail iuflamiiiatiaii, our aim niiist be to 

study the laws of the obanges of the cellular elemciils, theircauses, and oon- 

MOUCDoes, and 1.0 substitute determinate histologic^ principles capable of 

soiciitilla elaboration, iu tlie place of the obscure notion of corneal eiudn- 

lion."— pp. 108 9. 

Re\-iewing his results with this object. Dr. His arrives at 
some singularly interesting conclusions. He conceives that 
three types may be distinguished among the modifications 
undergone by the corneal cells when aulyected to inflamma- 
tory irritation — the first, in the cells about the neighbour- 
hood of the point of irritation ; the second, in the superficial 
cells of the margin of the cornea ; and the third, in the cells 
of all the deeper corneal layers. In all these cases the intro- 
ductory changes arc the same ; the cells increase in size ; 
their nuclei dinde, and their contents become retracted, and 
undergo segmentation; bnt in their further progress each 
type of cell differs from the other, not so much in the kind, 
M in the quantity and proportion, of the changes which it 
undergoes. In the deep layers the process is slow and im- 
perfect ; in the higlily irritated central part, the cells increase 
mit little in siae, hut their nuclei undergo rapid and freqiient 
dinsion ; in the periphery, on the contrary, the increase in 
siie is great, and the 8uI)di\-i8ion of the nuclei falls far short of 
that observed in the central part. 



other words, fhe dioitim of He noeteaa m en nflirilj of lie rrtl, 
f (f* toftr mret* wM Mumtl^M. fwHr rn d tfu ndtMi t t/ Bmninr 
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infinmct i Khile, on the olier luwd,lht increaieo/tke fell in ti 
mlh the amoial of malltr mpplied tf lie neigkbovriHg tfueU. 

" We siiDuld express Uiis nl once as a law, tliat tiie ve»»eU take no direct 
than in Uie origination of inflBrnmatorj histological changes, if observation 
did not himish na iritli a (act in apparent contradiclion therewith. If tijo 
influence of the irritant nnd that ot ihe veasels could be regarded simplr aa 
tvo forcea operating from two points on an inlerniGdiate space, nitb aa 
intensity inverselj proportional to tlie distance from their centres, then if the 
division of the nuclei were regarded as the effect of the slimulos — the in- 
crease of the cells as that of the vaseular iufiuence^the localitj of the 
least nuclear dirision ought to coincide iiitli that of tlie greatest celU 

Srowth, and vke vend, Nov observation shows that the latter is the casCr 
ut not the fonner ; for the point of least nuclear division (alls, as we have 
seen, not at the margin of the cornea, but in tlie zone betveen it and tiie 
centre, the increase in the number of nuclei at the margin being from tlio 
verj beginning by no means skiaU. 

■' Two possibilities offer themselves when we seek for an eiplanation of 
this fact; either the irritation proceeding from the centre undergoes a local 
intensification, in which case some nervous influence would suggest itself; 
or we may assume thut the peripheral cells, from the more faiorahie oon- 
ditioDS of their e&istcuco, (the more ready supply of nutriment,} possess ■ 
greater irritabilitv than the cells of the centre of the cornea, whence, with K 
ilig;ht irritation tliej rewt more intensely than the latter with a stronger 
iniialion, 

" The last view appears to be the more unconstrained and natural — and 
we must especially completely renounce the idea of any direct influence of 
the nerves on the processes of nuclear division, since iu the deep nerveieas 
kjcrs of the cornea Ilie growlli of the nuclei goes on in the same way as in 
the suiterficial ones, as si-on as the irritant comes to act directly upon these 
more deeply seated parts."— p. 113. 

Objections might be raised to the demonstrative force of 
tlie evidence on which Dr. His bases these conclusions. It is 
unfortunate that we do not know tlie effect of varying the posi- 
tion of the point of irritation, which woiild probably be very 
instructive. And it must be remarked that the direct in- 
fluence of a stimiJant upon the life of the cell, or, tn other 
words, in producing dilatation and nuclear division, is not 
proven ; for one immediate efl'ect of the stimidant is to alter 
through the nerves the state of the circumcomeal vessels, and 
it is impossible to say, from Dr. His's experiments, whether 
the earliest changes observed are the direct effect of the 
stimulant, or tlie indirect consequence of the modificatioa 
produced by that stimulant on the supply of nutriment. 

Dr. Hia details certain observations upon the changes of 
texture exhibited by the cornea after section of the fifth nerve 
and in carcinoma melanodes ; and he concludes with some re- 
marks upon the histology of arcus senilis, whose true nature 
and connection with other forms of fatty degeneratioa were 
first shown by Mr. E. Canton. But into these matters we 
do not propose to enter, and we have only to add that Dr. 
Ilis's work is illustrated with numerous and excellent figures. 
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A Fifty Pound Prize for Observations with the Microscope.— 
We beg to cal] the atteutioa of our readers to the following 
advertisement : 

"MICROSCOPIC INVESTIQATION. 

" Ftm SovEBEiess wiQ be given for tlie beat Report on tbe Results of 
Microscopic Obserratiou, applied to the Vegetable Pbjsiolog; of Agricul- 
ture. 

" It is not thoaght desirable to confine the observer too strictly to any 
particular line of [csearclics, iLe only necessary limit being, tliat tbe plants 
lo be ciamincd and reported opon sbnll be selected from those coremoulj 
oultivaled ; such u the cereaU, or those usually known under the names of 
f^Ue, root, or /Wdfer crops. The slructural furmatioD of these alsnls — their 
ordinary vital processes — modiliciitions of the above inducea by clinaatic 
iaflueuces or the application of niannre — morbid cbanges of their tissues 
consequent upon the attacks of iusects or disease, — woulcTsU prove extensive 
and interesting fields of inquiry : and it must be left to the writers them' 
tclfes to select those particular branches of tiie subject on which they are 
aUe to STipplj the greatest amount of original investigation." 

ThiB prize is offered by the Royal Agricultural Society of 
England, and the report is to be sent in during the mouth of 
March, 1858, The subject is a very interesting one, and 
some of our young vegetable physiologists could not enter 
upon a-more interesting field of investigation. 



On the Stellate Bodies of UymphteaoeBB. — Tlie well-known 
stellate bodies met with in the intercellular ^aces of the 




stems and petiok'n of the Nympliseaceae, occur ulso a* a 
noticeable feature in the leaves, as is well seen in a verticai 
section of the floatiug leaf of the common yellow water-lily. 
They are readily distiuguiehed from tlie cells forming the 
parenchyma of the leaf, by their large size and tubercuialed 
walls, as well as by the absence of chlorophyll in their 
interior. They Ue in the compact upper layer of parenchyma, 
but as their finger-like processes pass mostly upivards and 
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downwards, the latter project more or less into the air-spat-es 
among the cells of the spongy tissue on the lower Bide of the 
leaf, while the superior processes reach quite to tlic upper 
ejpidermis, where, in these floating leaves, the stomata arc 
situated, the lower surface, like that of submerged parts 
generally, having none. It is difficult to make out tlie rcln- 
tion of the cell-processes to the atomata, as the latter arc small 
and very indistinct in a vertical section, but, in some cases, at 
least, tlicse pores seem to open jxtst over the terminal points 
of the processes, In such cases, the stellate cells may serve 
tlie purpose of establishing an indirect communication be- 
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tween the atmosphere and the air passages in the lower layer 
of parenchyma, through the denser tissue which lies over it, 
the more usual communication, by stomata opening immedi- 
ately into the cavaties of the spongy parenchyma, being pre- 
yented by the submersion of that side of the leaf on which it 
is situat^. — George Ogilvie, M.D., Lecturer on Institutes 
of Medicine and Histology, Marischal College and University, 
Aberdeen. 
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RoVAL Society, Jime 12/A, 1856. 
Lord Wrottesley, Presidentj iu the chair. 

Letter from Dr, W. Bird Herapath to Professor Stokes, 
" On the Detection of Strychnia l/y the formation of lado- 
strycknia." Communicated by Professor Stokes, Sec. 
R.S. 

Bristol, June 7tL, 1856. 
Mv DEAE Sib,— Will you do me the favour to aunounce 
to the Royal Society, that I have been engaged during some 
time past in the application of ray discovery of the optical 
properties of iodo-Btrychnia to the detection of this alkaloid 
in medico-legal inquiries? I find it perfectly possible to 
recognize the 10,0{K)th part of a grain of strychikia in pure 
solutions by this method, even when ex^jerimenting on very 
minute quantities. In one experiment I took tAo''* of a 
grain only, and having produced ten crystals of nearly 
equal size, of course each one, posseasiug distinct and 
decided optical properties, could not represent more than the 
Toiontl' P^"^ of * grain; in fact, it really represents much 
less, inasmuch us one portion of the strychnia is converted 
by substitution into a soluble hydriodate, and of course 
remaiuB dissolved in the hquid. 

I had hoped to have been able to complete this matter 
duniig this summer, but I now find it irapossible to do so in 
time for this session of the Royal Society. I trust to be 
able to do so before Christmas, however. Will you oblige 
me by getting this notice inserted in the ' Proceedings,' as a 
new test for strychnia at this juncture possesses considerable 
interest, the colotir-tests having been so dubiously spoken of 
recently by toxicologists ? 

In order to operate in this experiment, it is merely neces- 
sary to use diluted spirit of wine, about in the proportions of 
one part of spirit to three of water, as the solvent medium, 
and to employ the smallest possible quantity of the tincture 
of iodine as the reagent, and after applying heat for a short 
time, to set iu repose. On spontaneous evaporation or cool- 
ing, the optical crjstals deposit themselves, and may be 
recognised by the polarizing microscope, according to the 
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desCTiption given of tliis substance in a former notice to the 
Society in June last. 

You may remember that this proposition was also con- 
tained in my paper on iodo-Btrychnia, which was withdrawn 
from the Royal Society by me in June last, in consequence 
of a necessity for revision and the completion of experimeuts 
requisite to settle the fonnula of that peculiar substance, and 
the introduction of an abstract of the literature concerning it. 
1 remain, &c,, 

W. Bird Hesapatu. 

Jttne 19(A, 1856. 

Lord Wrotteslcy, President, in the chair. 

" Researchea into t/te nature of the Iittolunlary Miucular 

Filire." By Geordk Viner Ellis, Esq., Professor of 

Anatomy in llniversity College, Loudon. Communicated 

by Dr. Ssabpey, Sec. R.S. 

(Abstract.) 

Having been unable to confirm tlie statements of Professor 
KoUiker respecting the cell-strurture of the involuntary mus- 
cular fibre, the author was induced to undertake a series of 
researches into the nature of that tissue, by which he has 
been led to entertain views as to its structiire in vertebrate 
animals, but more especially in man, which are at variance 
with those now generally received. The present communi- 
cation contains the results of these inquiries, which tend to 
show that the volimtary and involuntary muscles resemble 
each other very closely in the arrangement and constitution 
of their fibres. 

After adverting to the present state of opinion on the sub- 
ject, the author gives an account of his own observations, 
and treats successively of the interweaving of the fibres, their 
size, form, and ultimate structure; their mode of attach- 
ment at their extremities, their length, and the corpuscles 
connected with them- He devotes a section also to the 
question of the periodic formation and destruction of mus- 
cular fibres in the uterus, in its different conditions; and 
while he is led by his own investigations to recognise an en- 
largement in size of the individual fibres of that organ during 
pregnancy, followed by subsequent diminution, he is unable 
to confirm the doctrine of new formation. Moreover, he 
finds that during pregnancy a considerable amount of granu- 
lar matter, with round or oval granular- cells, is deposited 
among the fibres. He adduces reasons for believing that 
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this substance cannot be regarded as a blastema, nor its im- 
bedded cells as formative cells, for the production of new 
fibres ; and he is disposed to ascribe the enlai^ment of the 
uterus in pregnancy prineipally to the eulai^ement of the 
muscular fibres, and the addition of this new deposit. 

The following is a summary of the conclusions which the 
author has arrived at on the main subject of his inquiry ; — 

In both kinds of muscles, voluntary and involuntary, there 
is an interwcai-ing of the fibres with the formation of meshes. 

The fibres in both kinds are long, slender, rounded cords 
of uniform width, except at the ends, where they are fixed by 
tendinous tissue ; and in both, the size of the fibres in the 
same bundle varies greatly. 

In neither voluntarj' nor involuntary muscle is the fibre of 
the nature of a cell, but in both is composed of minute threads 
or fibrils. Its surface- api»earancc in both kinds of muscle 
allows of the supposition that in both it is constructed in a 
similar way, namely, of small particles or " sarcous elements," 
and that a difi'ereucc in the arrangement of these elements 
^ves a dotted appearance to the involuntary, and a transverse 
striation to the voluntary fibres. 

The length of the fibres varies in both cases with the organ 
or part examined, and the connection with tendon always 
takes place after the same manner, wlietlier the fibre is 
dotted or striated. 

On the addition of acetic acid, fusiform or rod-shaped cor- 
puscles make tlteir appearance in all muscular tissue ; these 
bodies, which appear to belong to tine sheath of the fibre, 
approach nearest in their characters to the corpuscles belong- 
ing to the yellow or elastic fibres which pervade various 
other tissues ; and, from the apparent identity in nature of 
these corpuscles in the different textures in which they arc 
found, and especially in voluntary aa compared with involun- 
tary muscle, it is scarcely conceivable that in the latter case 
exclusively they should be the nuclei of oblong cells consti- 
tuting the proper muscidar tissue. 

The paper concludes with a statement of the mode of pnj- 
cedure which the author has found most suitable for exa 
ing the tissue which forms the subject of his inquiry. 



LiNNEAN Society, February 3d, 1857. 
On the Cultivation of Moises. By the Kcv. H. H, Hiooins, 
Communicated by N. B. Wakd, Esq., F.Ij.S. 
I SE.vn a few particulars respecting the cultivation uf 




PROCKEDINOS OF SUCIIiTlKS. 6."» 

Mosacs, of which about two Imndred luid forty species have 
been planted in my bryarium, which is & gliies case about 
■1 feet 6 inches long, 22 inches iVoni back to front, and 2(i 
inches in height. It is fitted with shelves, and has two doors, 
one of which is generally left only partially closed. The 
plantR are in separate pots, and are never removed from the 
case, but are kept in the shade and frequently watered with 
a syringe. Care is taken to procure suitable kinds of soil ; 
but in most instances the soil is sparingly used, the pots being 
more than half filled with drainage. 

ANDREACEif:. — A. riipestria flourished and fitted till the 
second season. If removed with a portion of the rock at- 
tached, it might last much longer. 

Sfhagnacb.e. — The pots were set in trays of water, and 
no soil was put into them. Six species, five of them in fruit, 
were planted, and did well for the first year. S. aculijtorum 
alone fruited the second year. They are now almost extinct. 

Phasce,!!. — tVom a fine patch of P. mUdian only one or 
two plants came up the second year. 

WBissiEiE.— Seem permanent. W. controversa fruits pro- 
iuBely about a month before its usual time. 

DiCRANE.K. — Stylattegium ctespililium from Ben Lawers 
soon perished. DU:ranum polycarpum and D. virena from the 
same locality, flourish ; the former fruits vigorously. Eight 
other species, some of them Alpine, seem permanently esta- 
blished, heucobryum i/laucum does not alter in the least. 

Camfylopode^. — V. lonifipilya, from Scotland, thrives ; 
and the common species bears fruit. 

Potties. — P. Heimii dies rapidly. P. truncata fruits. 

Tkichostomex. — TVi. tophaceiim and homomallum disap- 
pear. The Tortulte mostly do well, but tlie case contains no 
Alpine species. T. niralts overgrows itself and dies. 

Encalypte*. — E. vulgaris fruited and disappeared. E. 
ciliaia remains, but is barren. Tivo Alpine species from Ben 
Lawera are unhealthy. 

UEDWmiE.e. — H. dlinta remains, but wants attention. 

GaiHMiEA. — G. pulvinata is a charming little plant for 
cultivation, but must be kept rather dry. Several others do 
fturly. AH the Racomitria, except two, flourish and are very 
ornamental. 

OrtiiotrichE£. — Tied upon small blocks of wood, and 
suspended, they live, and some of them bear fruit, but do 
not appear thoroughly healthy. Zygodon Lapponicus and 
Z. Mougeotii are on the wane. Tetraj/hUi pellucida holds its 
own well, but does not fruit. 

PuLyTRiCHB..E. — Poffonatum iiatium is goTie. /'. uloidea and 
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F. untigentm grow, and fruit beautifully ; even F. alpinum 
does better than many. The Polytricha have not eucceede*! 
well. 

BKYEX.—Aulacomniumpaluslre is most desirable for culti- 
vation ; it grows freely, a»d the tall pseudopodia have been 
abundant and very interesting. Lfptobryum pj/riforme should 
be excluded if possible ; it becomes a perfect pest, growing 
everywhere but iu its own pot. Bryum : about twenty-foup 
species of this genus grow in the case ; the best are B. nutans 
and carneutti, both of them very beautiful in fruit. B. alpi- 
num retains its fine crimson colour. B.juiacettm and B. Zierii 
both do well, whilst the common B. argenteitm has been often 
changed, and is now given up. B. roseum has been disturbed 
a good deal, S and $ specimens ha\'ing been planted together 
to try if fruit would be produced; but as yet there is no 
appearance of fertility. B. Marralii, B. ralophyUum, and 
B. JFartwum are not healthy. Mnium : all that have been 
tried do well. 

Meesie£.- — Meesia uligtnosa puts forth setse of prodigious 
length ; a rather suspicious circumstance iu respect of its 
congener M. longisela. 

FcNAEiE-E.- — Physcomitrium pyriforme. The fruit in its 
season is so dense that not a leaf can be seen. 

BAATaAMiE^. — Bartramia. All are included except B. 
rigida. The best and most satisfactory mosses for growing in 
cultivation. Nothing of the kind can exceed them in beauty 
of colour, growth, and fruit. Caloscopium nigrilum is gone. 

Sflachne£. — S. ampuUacevm and S. spharicum have been 
only lately received ; but Trtraplodon mnioidea, on the bones 
of a rabbit, has grown and fruited for two seasons most 
vigorously. 

FisBiDENTEji are gems for cultivation. F. adiantoides is a 
portion of a specimen which has been in cultivation for twenty 
years. Antitrichia curtipeitdula is not healthy. 

IsoTHECiEiE. — The Plerogonia are weakly. The hothecia 
flourish. Climaceum dendroides has been very fine, but now 
droops. Leskea sericea and L.polycarpa are very beautifiil. 
L. latein-icola and pulvinata are fast disappearing. 

Hypne*. Of Hypnum sixty species are included. They 
are not easily kept in order on account of their straggling 
habit. The \-itality of the plant seems to leave the root and 
the centre, and to reside almost entirely in the extremities. 
If these be cut oiF, the plant will not throw up fresh shoots 
from the roots, but perishes. In some instances I liave 
therefore cut off and planted in fresh and suitable soil the 
extremities of the fronds ; and these have made young and 
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vigorous specimens. The c\perimfiit is bowever too recent 
to be considered conclusive. Many of the rare Alpine species 
have been tried, but most of them are in a sickly state. 
H. Critta-Castreruis ecema to thrive. but does not form bo 
haTtdsomc a plant as H. UTtcinatiim. H. lortum becomes in 
appearance exactly like H. sqtiarroftum. H. atro-virens, from 
'Ben Lawers, is very beautiiui. No Hypna fruit with me but 
those which are commonly found fertile; H. cordifolium ia 
perhaps an exception. 

Omali.«.^0. trichomanoides is healthy. Neckera cri»pa is 
tied to a flat atone and suspended ; it is in a very satisfactory 
condition, 

HooKERiE^. — H. lucent never changes ; in winter and 
summer it is alike beautiful. It is now fruiting pretty freely. 

FoNTiNALE«. — F. mtiipyreticti fails. 

Hepatic*. — Riccia fiuitans grows in a very interesting way. 
Tarffionia hypophylla is gone. The Marchantite grow too 
freely. Jangennannite : I have had twenty-seven species ; 
some of them, e. g., J. tamenteUa, J. ciliaris, J. gpinuiona, and 
J. aspletioidtg are aa beautiful as any plantn in the ease. 
Some of tlie species finiit profusely, pouring out a stream of 
Bilvery translucent fruit-stalks, tipped with little shining ebony 
heads, which, when expanded, show very remarkable hygro- 
metric properties. J. nemoralis is covered with bttle dark- 
coloured gemmie, 

Bartramia Halleriana grew last autumn with a fringe of 
Ifymertophyllum, with which it was collected near Loch Lo- 
mond, and was aa round and as finely in fruit as a bush of 
mistletoe. 



KovAL Institution of Great Britain, March 27th, 1857. 

The Ihike of Northumberland, K.G., F.R.S, President, in 
the chair. 

On the Aquarium. By Robert Wabisoton, Esq. 

The speaker opened the evening's demonstration, by 
stating that he had immediately respondeil to the iuvitation 
of the managers of the Royal Institution to deliver this dis- 
course, on what they had been pleased to call bis " own sub- 
ject," from the feeling, that as the originator of the aquarium, 
he was in duty bound to aflbrd, to all those who had taken 
an this "new pleasure," every assistance, from the result of 
hi8 own experience, that lay in his power, in order to render 
the undertaking more easy and pleasurable ; and for this 



08 rUDCKKlUNUS CJl: SOCIETIKS. 

purpose he ])ro]ioaeil to lay before his audience, a« far as was 
jiructicable, a denionstratiou of the principles on which it was 
ibiindcd, particularly as very erroneous ideas had beeji pro- 
mulgated on the subject, and instructions given in several 
most engaging publications, which might tend materially to 
mislead and disappoint those inclined to recreate themselves 
tt-ith this interesting subject. 

llinti/ry. — After a short sketch of the several discoveries in 
the various branches of science embraeed in this subject : — 
as the experiments of Lower, Thurston, Hooke, and Mayow, 
on respiration and animal heat ; the presence of air in vater, 
and its necessity for supporting the life of fish, by the Hon. 
Robert Boyle; the discovery of fised air, carbonic acid, by 
Dr. Black, and its production in respiration ; the experiments 
of Priestly, Ingenhoiisz, and Sennebier, on the action of sub- 
mersed aquatic vegetation exposed to light, in remoiing car- 
boiiie acid, and restoring oxygen to the air dissolverl in water, 
— all of wliich had been since substantiated by numerous 
experimenters. A eui^oryreriewwas then given of tlie common 
employment of the ordinary fish-globe, the cisterns, tanks, 
pans, and tubs, with their fish and water plants, to be seen 
every day in our conservatories and green-bouses, and the 
glass cylindei-s, used by almost every microscopist for pre- 
serving Chara, Nitella, Valianeria, and other like plants in 
which the circulation of the sap was visible ; as also for pro- 
pagating rotifers, steuturs, and other microscopic animalcules ; 
the consideration of which jmints brought the subject up to 
modem times, Mr. Warington then proceeded to give an 
account of his own experiments, and the reasons which had 
led to their commencement, namely, the statements made for 
a series of years in our works on chemistry,* that growing 
vegetation would counterbalance the vital functions of fish. 
To test the truth of this, and its permanenee,t a large twelve- 
gallon receiver was filled to about two thirds its capacity with 
river water, and some clean washed sand and gravel, with 
several large fragments of roekwork placed in it, the latter so 
arranged as to afford shelter to the fish from the sim's rays. A 
good healthy plant of Valisneria spiralis was then trans- 
planted, and as soon as it had recovered from this operation 
a pair of gold fish were introduced. The materials l»eing 
thus arranged, all appeared to progress healthily for a short 
time, imtii cireumstanres occurred which indicated that 
another and material agent was required to perfect the adjust- 

• 'Braiicie's Elements of CKmiistry,' 1831. nnd rcpputcd up lo tlie 
prMeiit time. 

t 'Qiinrtprljr JminiiJ of llie Chomirai! Socirly," 185'l, vol. iii, p. 68, 
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meut, and render it st sJl permancat, and which at the com- 
mencement of the experiment had not been foreseen. The 
cireumstanccfi alluded to arose from the natural decay of the 
leaves of the Valisneria, the inci-caae of which rendered the 
water turbid, and caused a rapid growth of green confcrvoid 
mucus on the surface of the water, and upon the sides of the 
receiver ; the fish also assumed a sickly appearance, and had 
this been allowed to progress they must have speedily perished. 
Tlie removal of this decaying vegetation from the water as 
fast as it was formed became, therefore, a point of paramount 
importance, and to effect this, recourse was had to a very use- 
ful little scavenger, — whose highly important and beneficial 
fiinctions throughout all nature have been too much over- 
looked, and its indispensable uses in the economy of animal 
life not well understood ,^the water snail, whose natural food 
consists of decaying and confenoid vegetation. Five or six 
of these little creatures, the lAmnea slagnalia, were conse- 
quently introduced, and by tlieir extraordinary voracity and 
continued and rapid locomotion, soon removed the cause of 
uiterference, and restored the whole to a healthy state. 

Thus then was established that wondrous and admirable 
balance between the animal and vegetable kingdoms, and by 
a link so mean and insignificaut as almost to have escaped 
observation, in its most important functions. The principles 
which are here called into action are, that the water, holding 
atmoephcric air in solution, is a healtliy medium for the 
respiration of the fish, which thus converts the oxygen con- 
stituent into carbonic acid. The plant, by its vital functions, 
absorbs the carbonic acid, and appropriating and solidifying 
the carbon of the gaseous compound for the construction of 
its proper tissues, eliminates the oxygen ready again to sus- 
tain the health of the fish. While the slimy snail, finding 
its proper nutriment in the decomposing vegetation and con- 
fenoid mucus, by its voracity prevents their accumulation, 
and by its vital powera converts that which woidd otherwise 
act as a poisonous agent into a rich and fruitful pabulum for 
the vegetable growth. Reasoning from analogy, it was 
evident that the same balance shoidd be capable of being 
permanently maintained in sea water, and thus a vast and 
unexplored field for investigation opened to the research of 
the naturalist ; and this proved on trial to be the case. 

Principles of the Aquarium : the Air contained diaso/veil in 
fVuttr. — The ordinary atmospheric air is found to be com- 
posed of 79 volumes of nitrogen gns and 'Z\ volumes of 
oxygen ; and water has the power of absorbing gaseous bodies 
in varying proportions, thus: 100 volumes of water, at a 
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temperature of 60° Fahr., and under ordinary baromctrii! 
preesure, will absorb — 

156 volumea of nitrogen gas, 

3-"0 „ oxygen gas, 

lOO'OO „ carbonic acid gas ; 

and Lenee we find that the air absorbed by water, and existent 
ill rivers to the extent of from 2 to 3 per cent., consiata of 
about 29 of oxygen and 71 of nitrogen. In fresli-fallen rain 
and melted snow it ranges from 30 to 35 per cent, of oxygen, 
and in some spring waters it has reached as high as 38 per 
cent. This oxygen; by the process of respiration, is converted 
into carbonic acid gas, or mephitic air, ttie choke damp of the 
coal-pit, a gas highly poisonous to animal life; but here 
comes into play that beautiful and wonderiiil prorision which, 
by the action of growing vegetation under the influence of 
the sun's light, converts this baneful agent into vital oxygen, 
the " breath of life," 

IVater, fresh and marine. — The water used for the aquarium 
should be clean, and taken direct from a river, or from a soft 
spring, and should not have been purified by means of lime. 

As regards sea water, it should, if possible, be taken at a 
distance from shore, and at the period of high water. If 
artificial sea water is employed, it shoiild be made either 
from the saline matter obtained by the evaporation of sea 
water,* or by the following formula : 

Sulphate of Magnesia . , 7^ oz, 

„ Lime .... 2j ,, 

Chloride of Sodium . . , 43i „ 

„ Magnesium . . 6 „ 

„ Potassium . . IJ „ 

Bromide of Magnesium . . 21 grains. 
Carbonate of Lime ... 21 „ 
These quantities will make ten gallons. The specific gravity 
of sea water averages about 1 '025 ; and when from evaporation 
it reaches above this, a little rain or distilled should be added, 
to restore it to the original density. 

Veffetalion.—Uhe plajits best fitted for fresh water are the 
Valignma sjjtralia, the Myriophyllum, Ceratopliyllum, and 
the Anachoris, all of them submersed plants, and fulfilling 
the purposes required most admirably. From the great sup- 
ply of food in the aquarium, the grow-th of the Valianeria is 
very rapid, and it requires, therefore, to be thinned by weed- 

i. Brew aiiJ Scliweilzer, of 71, East Street, 
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ing ; this should never be doue until late m the spring, aiid 
on no account in the autumn, aa it leaves the tank with a 
weakened vegetation at the very time that hi healthy func- 
tions are most required. 

The vegetation of the ocean is of a totally different cha- 
racter and composition, being very rich in nitrogcnoiiB con- 
stitaenta. There are three distinct coloured growths — the 
brown or olive, the green, and the red. For the purposes of 
the aquarium, where shallow water subjecte are to lie kqit, 
the best variety is the green, as the Ulvie, the Entcroraoriiha, 
Vaucheriie, Cladophora, &c. These should be in a healthy 
state, and attached to rock or shingle when introduced. We 
shall have occasion to notice the rhodosperms under the head 
of light. 

Scavengers. — A most important element in establishing 
and mEuntainiug the permanent balance between the animd 
and vegetable life; without which no healthy functions can 
bo secured, and the aquarium must become a continued 
source of trouble, annoyance, and expense. The mollusc 
which was first employed, the Limnea itagnaUs, was found to 
be 80 voracious, as it increased in size, that it had to be 
replaced by smaller varieties of Limner, by Planorlris, and 
other species of fresh-waterauail. Tlie number of these should 
be adjusted to the quantity of work they arc required to per- 
form. In the marine aquarium, the common periwinkle 
fiilfils the required duties most efficiently, and is generally 
pretty active in his movemente. The varieties of trochus arc 
also most admirable scavengers ; but it miist be borne in mind 
that they are accustomed to mild temperatures, and will not 
live long in a tank liable to much exposure to cold. The 
nassa reticulata not only feeds on the decaying matters ex- 
posed on the surface of the rockwork and shingle, but bur- 
rows below the sand and pebbles with the long proboscis 
erected in a vertical position, like the trunk of the elephant 
when crossing a river. But in the ocean there are innu- 
merable scavengers of a totally differing class, as the anne- 
lids, chitons, starfish, nudibrancli molluscs, 8te. ; thus afford- 
ing a most beautiful provision for the removal of decaying 
animal matter, and converting it into food for both fisli 
and num. 

Light. — It is most probable that the greater amount of 
failures with the aquarium have arisen from the want of n 
proper adjustment of this most important agent ; the ten- 
dency being generally to afford as muOh sun's light lis pos- 
sibto ; but, on consideration, it will be found that this is an 
erroneous impression. When the rays of light strike the 
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glaeey surface of the water, tlie gn^atcr part of them are. 
rertected, and those wliicti permeate are refracted and twisted 
iu various directioiiB hy the currents of tlic water; and where 
the dcptli ia cousiderable, it would be few raj*s which would 
penetrate to tlie tjottom ; but let the surface become ruffled 
by the passing wind, and it is little light that can be trans- 
mitted ; and when thia same disturbing cause lashes into 
waves and foam, not a ray can pass, and all below must be 
dark as nigiit. Too much light should therefore be avoided j 
and the direct action of the suu prevented by means of blinds, 
stipliug, or the like. It is a great desideratum to preserve the 
growth of the lovely red algie in all their natural beauty, and 
prevent their becoming covered with a parasitic growtli of 
green or brown eoloiu'ed plants ; this cau be effected by 
modifying the light which illuminates the aquarium by the 
inten'ention of a blue medium, either of stained glass, of 
tinted varnish, coloured blinds, &c. The tint should be that 
of the deep sea, a blue free from pink, and having a tendency 
ratlier to a green hue, Tliis modified light affects also the 
health of those creatures which are confined to shallow waters, 
80 that a selection of the inhabitants must be made. 

Heal. — The proper control of this agent is also most 
material to the well-being of these tanks, for experience has 
proved that an increase or diminution of temperature beyond 
certain limits acts most fatally on many of the creatures 
usually kept. These limits appear to be from 45" to 75° 
Fahrenheit. The mean temperature of the ocean is estimated 
to be about 56°; and this docs not vary more than 12° through- 
out the varying season.*! of the year, showing the extreme 
Umits to be from 44° to (58°. Great care should therefore be 
taken to afford as much protection as possible, by the arrange- 
ment of the rockwork, both from the sun's rays by day, and 
the effects of radiation at night, as from the small volume of 
water contained in the aquarium these effects are rapidly 
produced. 

Food. — As many persons, to whom those interested in 
these matters have naturally looked for instruction, have 
decried the idea of feeding, it will be necessary to offer a few 
remarks on that point. How creatures so voraciotis as most 
of the denizens of the water are, both fresh and marine, arc 
to thrive without food, is a question it would be difficult to 
solve ; common sense would say they must gradually decrease 
in size, and ultimately die from starvation. The food em- 
ploye*^ should be iu accordance with the habits of the fish, 
!kc. For the vegetable and mud feeders, vermicelli, crushed 
small, with now and then a little animal food, as worms, 
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small shreds of meat, rasped boiled liver, and the like. For 
the marine creatures, raw meat dried in the sun and moist- 
ened when used, answers very weU. Oyster, mussel, cockle, 
mw fish, shrimps, and the like matters may be employed ; 
these should he cut or pulled into very small pieces, and 
never more given than they can at onec appropriate ; and if 
Injected by one, it should be transferred to another, or re- 
moved from the tank. In the ctise of Actinia, they require, 
from their fixed position, that the food should be guided to 
their tentacles ; and if the animal food, of whatever kind, is 
soaked in a little water, and the water thos impregnated with 
animal fluids be dropped in moderate quantity into the tank, 
it will afford food for the small Entomostraca and smaller 
creatures with which the water abounds, and which constitute 
the food for many of them. 

A few obsenations were also made on the eonstnietion of 
a microscope for the purpose of employment in connection 
with the aquariimi, and the method in which such an instru- 
ment could be used,— E. W. 



Ddblin University Zoological and Botanical Association, 

January 16/A, 1857. 

R. Ball, LL.D., President, in the chair. 

Catalogue of Desvddiaceee. By "Wm. Abcher, Esq. 

The following list of the Desraidiacese which I have found 
about the " Feather-bed " and " Seechon " mountains, near 
Dublin, is not, of course assumed to be a complete list. It 
is, however, a perfect one (with, perhaps, the exception of the 
genus Pediaatrum) of the species I have met with in my 
limited experience; and I have no doubt but subsequent 
search will very much extend it. I have ventured to append 
to each species an opinion as to its firequency or rarity, which, 
I need hardly state, is to he interpreted as the result of ray 
own experience only in a limited district. Some of those I 
have marked as rare may ultimately prove frequent. I am 
inclined to corroborate an observation made in Mr. Ralfs' 
beauttfiil ' Monograph,' as to the non -occurrence of the same 
species in the same pools from year to year. For instance, 
in the year 1855, a certain pool produced Didymoprium Bar- 
reri in great abundance. During 1856 I could not find a 
single specimen of that species ; but its place was taken by 
a considerably less abundant development of Hyalolheco 
mitcota. 
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The " swarming" movcmetit of tlie contents of the firondn 
of many species i have found to be very Irequent, Mr. 
IWfs Buggcats these moving grannies may he antilogous to 
the zoospores of otlier algie, and perform a similar function. 
The movement resembles somewhat that observable in tlic 
foviUa of pollen. If these granules be yflospores, and even 
a moderate proportion of the same should prove productive, 
sliould we not expect to find tlie Desmidiaceie in greater 
myriads iu the waters they frequent than they really are ? I 
have noticed the movement equally active in l)oth the old 
and newly formed segments, and while even yet undergoing 
the process of division. I regret I have only been suffi- 
ciently fortunate to meet with the true reproduction of the 
sporangia in these species. 

Perhaps it may not be out of place if I add, with regard to 
the collection of the Desraidiaccse, that 1 have found the 
moat espeditiouB method of gathering the smaller species 
(which adhere, forming a cloud-like mass round the leaves of 
plants or similar foreign objects) to be, to brii^ a smdl phial 
under the water, gently to push the blade of grass or sedge, 
or other such object, into it, snip it off, and thus retain the 
Desmids adhering, rather than to strip the plants with the 
hands, frequently rather a tedious and difficult process. The 
larger species I have found more abundant, not in the deeper 
pools, but rather in shallow water, an inch or two in depth, 
and in which tliere exists a very slight trickle of water per- 
manently throughout the summer. 

In regard to precise localities for the species mentioned in 
the list, I regret 1 cannot lie more definite. Along the 
"Piperstown Boad to Glencree," there are a number of 
pools, as well as on each side of the " Military Road " over 
the " Feather-bed Mountain," and these, with the few excep- 
tions mentioned in the list, produced all the species which I 
have had the pleasure to meet with. Most ponds and streams 
produce some species, especially of the genera Closterwm, 
Coamarium, Sceaedetmua, Anktalrodesmug, and others, 

LIST OF neSMIDIACE^ POUND IN THE NEIORBOUHHOOI) OF 
DUV-IN. 

Hjftlotbeoa itissiliens (SmilA), abundaut. 

mucosa {ifert). 
Didytnoprintn Borrcri {Sal/i), not nncomHion, 
Dcsmidnun Swnrtm (Jff.), rare. 
SpiiarozQsmB eicavatuin (Hal/ii), mre. 
Micrnalcrios dcoticulata (Bn6.), commoD. 

roUla {Crao,), 
„ papiUifera (Bmd.), r 

Aniericniia (J (Eir.), 
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Micraslcrius oscitouB (Saffii), raro. 

crenala iSrel.}, not uncommon. 
„ tnmcata {(hrila), „ 

Euustmm ven-Qcoaum (EAr.), care ; btisc of " Scecliou" jnouutmu, 
crasflum (itrej.). Dot u 
u oblonguni (ffjw.), ci 
„ affine (Ralji), not ui 
„ ampaUaceum (— — ), rare. 
„ didelta (T^rp.), frequent. 
„ aasatmn (f.), „ 
„ pectin&tum {Srei.), not rare. 
„ roatratum [Rulfs), rare. 
„ d(;gans a {Sreh.), frequent. 
„ biiulc {Tierp.), not uncmnmo. 
„ sublobatum [BreiX rare. 
Cosmnriam cacumis {(hrila), nol com: 
„ n^nunidaium (Bni.), , 

„ bioculntum {Brirh.), , 

„ cranatnin {Breh.), rare. 
„ Meneghinii {Breb.), not n: 
„ crcnatura {Balfi), rare. 
„ t{ilraophthii][num {Kutz.), rare. 

,1 botrjtia (Bory), not imcomniai]. [I met villi in the oanal vretet 
a farni, probabU a variet; of C. botr^la, wliich, like it, is 
rongli with pearly granoles, bat diffeniig in having^ tlie deep 
constriction not formiog a linear notch on each side in tbe 
front view; but vider at the outaide, causjog the angles at 
the base of the aegments to be more rounded ; the segments 
broadest at the base, and gnidDall? narrowing towards the 
abniptlj truncate ends in a concatie manner, tnus somewhat 
pointing awaj from each olher at the lower angles of each, 
while the angles at the enda are more acute and defined than 
in C. imlrffii. The end liew is narrow elliptic.] 
„ luargaritifcrum a aud ^ (^THrp.), frequent. 
„ Brebiasonii (i/wwy*.), not unfrequent. 

„ c«l»ttun ( ), rare. 

„ (Tflindrieum (Bal/i), rare. 

„ cucurbita {Bnb.), „ 

., phascolus (Breb.), „ 

Xauthidium annatuni {Breb.), frequent. 

,, aculeatum {Ehr.), not uucor 

„ cristatum a and {Breb.), i 

„ fasciculatum a {Ekr.), „ 

„ octocome a {Ehr.), frequent. [Mj opinion is that XaiUMdiim 

ocloconie {yar. a), so called, should more properlj come under 

the genus Artbrodesmus, sligiitl; extending Ihc chnracters of 

the latter, ao as to cmhi'ace the organism in question. 

XAnlhidium appears a ycr; natural genus ; but X. ocloronu 

eeems out of place in it. Its aflinity to some tornis of Ar- 

tkradetnia inoit cannot but be apparcut. 1 bayc met with 

both species miscd in abundance.] 

Artbrodesmus conyergetis {Ekr.), not uncommon. 

„ incus a and ;3 {Breb.), not uncommon. 

Stonraatrum dejcctum, a, ^, and y {Smb.), frequent, 
cusuidnlum {Breb.), not unfrequent, 
Dickie i {.SaUi). mro. 
muticum {Brrb.), not rare. 
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SUanutnun orbicolaro (EAr.), not ci. 

tumidnm {Breli.). rare [" Sceclion" mounUin]. 
margaritaccum (£,), rare. 

Eunctnlatura (SreS.), not micommon- 
irsutum (Eir.), common. 

t«liferani ( ), rare. 

poljmorphuDi (Brei.), not nncommon, 
tricoroe {Breb\ common. 
controveranm (Brcb.), not uncomriou. 
iiaradoiuro (Mei/eH), „ 

bracbintimi ( ), rare. 

atteriiims (Bret.), „ 
asperum {Breb.), ,, 

[I bare met with a form of Staarastnim bearing eoiiic 
resemblance to S- apinesHBi, or mthcr between tliat s|>ccicB 
and S. amcvla. Tbc spines at flie angles are forluul la llie 
bue, and not merel; at the extremities, and the intermediate 
spines are saialler tlian S.ipinoiun. The form agrees much 
better vith tbe figure of S. anicula, provided tnat species 
had ioterniediate Epinea, tbati with that of S. tpinonm: It 
is not uncommon, according to mj experience, in tbc district 
to wliich tbis list appertains,! 
Didjmoctadon furcigerua a {Breb.), rare. [Slow stream lietween Hound- 
wood and Devil's Glen. Mnj be more common, bowever.j 
Tetnjcmorus Brebissonii {Menegh.), oomnion. 

„ gianulatus (Breb.), very common. 

Penium margaritaceum {£'jr.} not u 
„ cjliudms (EAr.), 
„ digitus (Ehr.), ver; comiuot 
„ Brebissonii (Mem^gA.) „ 

„ olosterioidea ( ), rare. 

Docidium noHulosum (Breb.), i 
„ tnjucatum (Breb.), 
„ clavatum (Kul:.), „ 

„ Ehreubereii ( ), common. 

„ asperum \Breb.), rare, [Shodd a master-hand ever propose tlie 
erection of a ne<ff genus for the reception of this species, or it4 
removal from Docioium, tbe stepvould meet witb my approval. 
To my mind it is noj a Docidium: it entirely wants the charac- 
teristic constriction of that ^enus, and 1 hare looked carefullj, 
but in vain, as Mr. Bulfa did, for terminal moving globules. I 
have found occasional]; three or more individuals adhering end 
to end, like a filamentous conferva, wilL extremely long cells. 
The specimens I have met with were rather more dilateaat the 
ends than is represented in Rolfs' figures.] 
Closterinm lunula (MuUer), common. [This is a {a«orable species for 
observing the circulatiuu. It is not, however, like that phe- 
nomenon in other vegetable cells, tbe current being here of 
a very fitful and irregular character. It possibly bears some 
relation to tbe movement of the free grauules at tbe ends of 
the frond. I have acarcel; ever found any difficulty in de- 
tecting it.] 
,, lauceolalum (A'n/f.), not commoD. 
„ acerosum (ScAraitk), not Dncommon. 
„ tuividum {E.), „ 

„ Leibleinii (Kuli.), common. 
„ Biontc (EAr.), 
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Clmteriam did^molooam (Carda), uot u: 
„ stnolatum (£,). very common. 

„ atteututlum (S.), rare. 

„ joncidum { ), „ 

„ rostratum (EAr), „ 
SpiroUenia condensata [Sre6.), common. 
AJiluJtTodesmaa falcatus (^Corda), very commoa. 
Fediastram tetras (Mr.), not uncommoD. 
„ hepUctis (,Mr.), „ 

„ Boiranum (Ttirp.), „ [I haye met (rarely) in two or three 

of the cells the contents receded From the nails, and mossed 
together into a aingla, globular, green bodj in the centre, so 
as to leave the remainder ot the otliernise normaDj formed 
cell unite cmptj. Tliis took place in the ontside row of, and 
not in ueishhouring, cells. This bod; is possibly a gonidinm 
deslbed ftir the uropagation of the organism. I lia?e seen 
somewhat similar bodies in the cells of a species of Spirogyra, 
no/ the result of conjuration.] 
ellipticnm (£»r.). common. 
"" quadricaiidu (TWrp.), very common. 
obliquns(J^7!.), nolu 
obtosus (Meyen), 
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SiCTKM D.— ZOOLOGY AMD BOTANY, isoluding PHYSIOLOGY. 



Db. Rebfekn described a method of applying the com- 
pound microscope to the sides or top of aquaria less than 
two feet in height. The arrangement consists of a vertical 
stem, supported by a heavy foot. On the stem a short trans- 
verse tube slides vertically and rotates on the axis of the 
stem, as well as on an axis at right angles to the direction of 
the stem. This transverse tube carries a long sliding arm, 
made use of as a lever, with arms of very unequal length. 
The short arm of the lever terminates in the cup of a ball- 
and-socket joint. A short stem attaches a tube to the ball, 
and this tube allows that which carries the objective and 
ocular to slide through it in coarse adjustment ; whilst a 
fine adjustment is made by acting on the long arm of the 
lever. The body of the microscope may thus be placed 
either vertically or liorizontally, and placed either over an 
aquarium or applied to its side with equal ease in the use of 
the two-inch, the one-inch, and the half-inch objectives. 
For the purpose of illamination, Dr. Redfem employs a 
small mirror, which is let down into the fluid, and is capable 
of being moval in any direction by a simple arrangement of 
brass wires shown to the Section. 
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Further Report on the Vitality of the Spontfiadfp. 
By Mr. Bowerdank. 
The aiithor stated, that in his former Report ho had 
detailed a series of observations on the inlialation through 
the pores and the exhalation of water through the oscula of 
a marine sponge, Hymenacidon caruncula, and that he was 
enabled to determine with certainty the cajiahility which 
that sponge possesses of opening and closing the oscula at its 
pleasure, but that he could not in that series of observations 
satisfactorily determine the nature and powers of the imbi- 
bing pores, as those organs can only be seen distinetly in ope- 
ration in very young and transparent specimens ; he there- 
fore commenced a series of observations on the action of 
the pores in young specimens of Spongilla fluvialilis on 
the 3d of October, 1856. He found that in a specimen 
about half an inch in diameter, which had attached it^lf to 
a watch-glass, there was at the summit of a large oval infla- 
tion, which varied its form remarkably within a very short 
time, a single oscidum which opened or closed in accordance 
with the necessities of the animal, and from which when in 
full action a powerful stream of water was poured forth. 
The inhalation of the water by the porous system presented 
some remarkable pecidiarities. When in a state of repose 
the dermal membrane appeared to be completely imperforate, 
but when about to commence vigorous inhalent action, a 
slight perforation appeared here and there over its surface, 
the orifices gradually increased in size until the ftdl diameter 
of the pores were attained, and their margin then became 
thickened and rounded. And if a little indigo be infused in 
the water, it ia seen to he absorbed with avidity, and the 
inhalent action continued for a considejable period, the inte- 
rior of the sponge becoming strongly coloured by the indigo. 
After a time the rapid inhalent process ceased, either 
abruptly or gradually, and a very languid action only re- 
mained, and nearly the whole of the pores were closed ; 
when this operation was about to take place, the rounded 
margin of the orifice lost its form and became thin and 
sharp, and the circumference gradually melted iuwards until 
the orifice was entirely closed, and not the slightest indica- 
tion of the organ previously existing remained, — the opera- 
tion of closing occupying rather less than a minute. When 
once closed these orifices do not appear to be re-opened, but 
fresh pores are produced in accordance with the necessities 
of the animal. The coloui-iug matter aljsorlxKl during the 
periotl of active iuhuliLtiou was apparent in the sponge from 
twelve to eighteen hours, and diuiug this period the stream 



PROCEKDlNliS OF S0CIETIK8. 79 

from the osculum nhen partially expanded was extremely 
l&nguid. Tlie author coucluded by obsciriiig, that tlic 
structure and habits of the frcah-water sponges wore iii 
perfect accordance with those of the marljie spedea. 

On Flustrella hispida. By Dr. Rbdfern. 
The author pointed out numerous iuaceuracies in the 
existing descriptions of Fliiatrelfa hispida, under the namea 
of Fbutra hispida and Flmtra camosa — referring especially 
to the facts that no spines are ever to be found on that side 
of the 'aperture of the cell next its base; and that wliilst in 
specimens gathered in Kincardineshire the spines are placed 
on the septa all round the cells, in those gathered in IJublin 
Bay tlie spines for the most part form a semicircle over the 
aperture, two or three only being found on the sides of the 
cell in rare instances. The Doctor then described the struc- 
ture of the polypide after its removal from the cell, and its 
development by germination, describing its various stages 
from day to day, as it grew from a mere projection on the 
wall of the original cell, up to a complete cell with its spines 
and fully protruded polypide. The various characters of the 
perfectly formed zoophyte, with its cells set with spines; the 
most prominent features of its anatomical structure, and the 
growth of the new being from day to day by germination, 
were illustrated by a series of colouicd drawings made by 
the author with the camera lucida; and microscopical 
preparations exhibited to the Section showed the characters 
of the ceU, and of the polypide after its removal, 

Monday, Auffitsl 31*(, 1857. 

PEYSIOLOGICAL Sub-section. 
On Ike Alternation of Generations and Parthenogenesis in 
Plants and Animals. By Dr. Lankestes. 
After alluding to the phenomena of " Alternation," as 
described by Steenstrup in the Entoeoa, Meduss, and Sertu- 
larian polyps, and to the phenomena of Parthenogeuesb, 
described by Owen and Von Siebold, the author concluded 
his paper as follows : " If we turn now to the vegetable king- 
dom, we find perfectly analogous phenomena presenting 
themselves. In fact, the modifications of the reproductive 
function, which have recently excited so much surprise, in 
the animal kingdom, are the normal forms of the function 
among plants. In the roots and branches of a tree we have 
a gigantic ' nui-ai,' and the buds arc its progeny. Just as wc 
find the same secondary products called ' genimR,' in animals 




80 



PBOCEEUINOa OF SOCIETIES. 



either remiuning adherent to their parent-stocks, aa in the 
Sertularian and other Zoophytes, or floating off, as in Hydra 
and many otliera, so we find the buds of plants remaining 
attached to the tree, or becoming separated from it. Just 
too aa we find a different form assumed by the secondary 
offspring of the ' nurse,' as in the scolex-head of the cystic- 
worm, so we find in such cases as those presented by the 
'bulbillus,' the 'bidb,' and the 'spomle/ different forms 
assumed by parts having the same relations in the plant as 
in the animal. So likewise in the plant we find a greater 
change of the secondary offspring tidting place, when seses 
are developed and flowers are produced, and the hermaphro- 
dite flower with its stamens and pistils is tlie representative 
of the segments (proglottides) of the tape-wormj with its 
male and female apparatus in a common envelope. We may 
go yet further with our analogies in the vegetable kingdom. 
Here also we have numerous cases in which the germ-ccU, 
the ovule, is produced, and develops within itself an embryo, 
quite independent of the influence of the sperm-cell — the 
pollen. The cases seem to me to have a strict analogy, and 
no more simple way could be found of mastering the details 
of the reproductive phenomena of animals than by studying 
those in plants." 

The paper was illustrated by the following diagram : 
GENESIS. 
Oroieli — Befroduetion — Generation. 

HoHOCEKEHiS. HETBnOGBNESIB, 

(Reproductive force ncting through (Bepmductive farce acting tlirongh 
uimilar cells.) dissimilar cells, spcnn-cells and 



It is represented in — 

A. Plimts bj Plijtolds. 

1, IsoplijlQida. 

Buds. 

2. Allnphjtoids. 

Bulbilli. 
Eulbs. 
SporiUes, &o. 

B. Animals bj Zooids- 

]. IsoMoids, 

Gems, or bulls. 
8. Alloxooids. 

" Nurses " {^Steenstrup). 

"AgumMooids" {Huxlcj). 

"Virgin Aphides" (Owen). 

'■ Agamic ^gs " (Lubbock), 

"DK)uebocB"(Siebold). 



gerin-colls,) 

It is repreaeulcd in — 

A, PlnnU bj 

1. Gjnophvtoids. 

Femafe flowers. 
Pistillidio, Ac. 

2. Aiidroplijtoida. 

Male flowers. 
Autberidia, £c. 

3. Androg^Qopbjtoidl. 

Uarraaplirodite flower*. 

B. In Animals. 

1. Gvnozooids. 
Females. 



3. Androgynozooids. 
HenuapbrodilBS. 
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Ori certain Pathological Charactera of the Blood-corpuscles. 
By Mr. J. B. Hennessy. 
He stated the results of his microscopical observations on, 
first, healthy blood, and on, secondly, iufjamed blood. The 
result to which he directed particiilar attention was, that in 
inflamed blood the corpuscles were smaller and darker than 
in healthy blood. In corroboration of his liews, he quoted 
the remarks of M. Donne, of Mr. Wharton Jones, Mr. 
Gulliver, and many others, upon this change of size, Mr, 
Hennessy founded a theory of inflammation through increase 
of temperature, the occurrence of the buffy coat and the 
other phenomena being satisfactorily expl^ned. 

On the importance of introducing a New and Uniform Standard 
of Microjnetric Measurement. By Professor Lyons, 
He alluded to the great difficulties experienced by observers 
in enimierating, rendering, and even remembering the various 
kinds of measures now in use in these countries and on the 
Continent, portions of the English, Irish, and French inch 
and Une, and decimal parts of the French millimetre. The 
high figure in the denominator and the number of decimal 
plans were exceedingly cumbrous. He (Dr. Lyo.ns) would 
propose that some definite mierometric integer should be 
assumed, being a determinate pai-t of unity. He proposed 
that this measure should be denominated a microlme. He 
did not mean definitely to bind himself to the adoption of 
any standard, but would propose pro\Tsioually that the one 
ten-thousandth part of the English inch should be assumed 
and denominated the standard microline ;>ro tern. He would, 
howCTer, have his hearers bear in mind the present tendency 
of scientific men towards a decimal system, For his own 
part he would prefer the French decimal scale. 

Obiervaliona on the Flow of tfte Lacteal Fluid in the Me- 
sentery of the Mouse. By Joseph Lister, Esq., P.R.C.S, 
Eng. and Edin,, Assistant- Surgeon to the Royal Infirmary 
of Edinburgh, 
Thb eiperiments of which a short account will be given in 
the present communication, were performed in the sununer 
of 1853, but have not been hitherto published. The objects 
for which they were undertaken were, in the first plaee, to 
observe the character of the flow of the chyle through the 
lacteals, a thing which, as far as I know, had never been 
satisfactorily done ; and in the second place, to tlirow some 
light if possible upon the debated question whether or not the 
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lactealB possess the power of absorbing HoUd matter in the 
form of gramJcB visible to the hiimaii eye. 

Ill the experiments made for the former purpose, a mouse 
having been put under the influence of chloroform about two 
hours after partaking of a full meal of bread and milk, the 
abdominal cavity was laid open hy a median longitudinal 
iocision, and the animal having been placed on its side U[>on 
a plate of glass, a coil of intestine wau drawn out gently, 
sufficiently far to admit of the microscope being applied to 
the mesentery, which was kept moistened with water of about 
100° F. Under a ^'^-inch object-glass the lacteals were readily 
recognised as beautiful transparent beaded cords ; the Ijeads 
corresponding to the situations of the valves which were 
observed to be standing open while the chyle-corpuscles moved 
along through the tubes with a perfectly equable flow, at a 
rate of about a quarter of that at which the blood passes 
through the capillaries. There was nothing like rhythmical 
contraction to be observed in the vessels, and it was evident 
that the source of the movement of the fluid was some cause 
in constant and steady operation. Chyle-corpuscles, appa- 
rently fully formed, to judge from their size, were observed 
constantly pasaing along, even in parts very near to the intes- 
tine, the scene of absorption showing the rapidity with which 
those corpuscles are elaborated. These observations were 
repeated several times. 

The other set of experiments were conducted in the same 
manner, except that some insoluble coloured granular mate- 
rial, such as indigo, carmine, or flower of sulphur, was mixed 
with the bread and milk. The animals partook freely of the 
mixture, which also passed on into the intestines, yet none of 
the colouring particles were ever to be seen in the lacteals by 
aid of the microscope, although had they been present in the 
granular form in the chyle they would have been certainly 
detected, being quite difl'ereiit in appearance from the normal 
constituents of the fluid. It may be imagined that the colour- 
ing substances exercised a poisoning influence and paralysed 
the function of absorption. There was, however, no ap|>ear- 
ance of any such thing, the chyle presenting the same cha- 
racters both as to its constitution and rate of flow, as when 
simple bread and milk had been alone administered. 

These facts, though not perhaps absolutely conclusive, 
appear to throw great doubt upon the interpretation which 
has been given of alleged cases of absoqition of indigo and 
some other granular substances, and render it probable that 
the lacteals arc incapable of admitting ^'isiblc solid particles 
through their parictes. 
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NVESTIQATION- o/ fl SiMPLE RtTLE /oi" FtNDI 

Entire Hexagonal Facets contained in 
By H. M. 



40 ^AeNcMBEB of 
a Given Circle. 



I. The area of a tiexagoDal facet (the diameter bisecting 
I the sides being = i) = ^? 4i = ¥> X -866025. 

of a circle whose diameter ^ NS is N^i* 



II. The 
I X -7854. 

ni. Then the number of art 
to that of a facet, is -j^ — ^s«7v 



« bi the circle, each eqnal 
: = N' X -90691 =Wx-9 



or T7;N* nearly. 






I HEXAGONAL rACBTB IM A CIRCLE. 

IV. But this does not represent tlie number of entire facets ' 
in the circle, for m&ny of these facets will be cut through by ' 
the circle, and the fractional part* mu»l be rejected (liy the | 
question). We must therefore seek a more accurate method 
of calculation. 

V. Take now, as Case I, that of N an odd nrni^er, the 
centre of the circle containing the facets, coinciding with the 
centre of one of the facets. 

It is evident from fig. I that hexagonal facets must be 
arranged on any surface, plane or curved, in the following 
order : 

Ist. A facet in the centre. 
2d. Six facets round this central one. 
3d. Twelve round those. 

4th. Eighteen round the last ; and so on, increasing by sii 
in each term of the series. 

Hence the whole number of facets in the hexagonal ar- 
rangement, whose diameter N =: 2ra + 1, may be thus found. 
Let H be the number required, then H| ^ 3« . n + 1 + 1, 



CjXA. 

N 


= 35 




2n 


= 34 




n 


-17 




3>1 

f 1 


= 51 
= 18 




a X 


18 + 1 


= 919. 



VI. If N be even, the centre of a circiunscribing circle | 
will fall in the bisection (A) of a side of a facet (fig. 2). 

Here, therefore, we must find, by the rule for Case I, the 
number of the facets in the half he.iagon whose centre is the I 
centre of the facet next to A (observing that if n be the , 
number of facets in AB, n — 1 will be the number of terms ' 
in the arithmetical series), twice the number so found will be J 
the number in the whole hexagonal arrangement, less by the ' 
row of facets on the diameter AC(= 2»). ' 

.-. Hj = 3/( . «— 1 + 2n + 1. 

It has now been shown Iiow to find the exact number of i 



ON DHXAfiONAL FACETS IN A CIIICI.E. 

hexagonal facets in a given hexagonal aiTaiigenieut of the 

This 19 a necessary step towards finding the number of 
such facets contained in a circle described about this hexago- 
nal group. 

VII. We know indeed that the number required must ho 
(by 5 II) fess than N' x -9 {= C) and not kts thon H, or H^ 
(or H). 

The question thi.i-efoic Is,— Can we find a proportion of the 




difference C ^ H, wliicli being subtracted from C, would give 
a remainder equal to the number required ? 

Now proportion, in the case of N = IGt, is found, viz., by 
actually calculating all tlic ordinates in the segment of the 
circle beyond each Mde of the hexagonal figure, erected, on 
the versed sine, at intervals equal to the diameter of a facet, 
and then finding the number of facets that may be arranged 
between each pair of ordinatcs in succession to be so nearly 

-r[C — H) that we may well be contented with this approxi- 
mate rule for finding the number (S) of erttire hexagonal tacets 
cont^ed in the given circle, viz.. 



p "■ ' «■ '■ . * r* ■ 
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EzAimB 1. 
N = 164 

^Ns= 94006 
10 

H » 20091 
C-^N»— H = 4116 

i<^-«)i(i>-«)= ^«»- 

/. S =s C ^ (C — H) s24206 — 10S8 » 38178. 
S M fDoud by § (VII) SS28S28. 

ErW as 60. 



f> 



EXAMPU2. 

' N= 10 
C= 90 
H= 71 



4 I 19 



-; ^(C-H)= 4 

V S = H + 4 = 75. 

Which number will be found correct by inspection of fig. 2. 

Example 3. 

» + 1 = 35 
n = 34 
8n = 102 



H=8n.n + 1 + 1 = 8571 

C — H = 4284 — 3571 = 713 ..hc — H) = 178 

4 

... C — i(C — H) = 4284 — 178 =4106 = S. 
4 




On Bbabdonema, and a Nbtt Allied Genus. 
By G. A. Walrer-Aesott, LL.D. 

The late Professor Smith was justly entitled to be placed 
at the head of those whose attention was directed to the 
Diatomacese. Possessed of excellent instruments, and of a 
tniud clear and discriminating as to what the limits of a 
genua or species were, he waa alone qualified, if he had ob- 
tained access to authentic perfect specimens, to correct the 
unavoidable errors of Rutsin^, or extract what is valuable 
from the chaotic writings of Ehrenberg; the latter of whom, 
by his figures of numerous forms of which he had only seen 
very imperfect specimens, unaccompanied by precise, suffi- 
cient diaguostical characters, has done more to cumlwr the 
science with a load of useless names than can be rectified 
for many years to come. 

So long as Smith survived, I preferred committing my 
notes to him to dispose of as he thought proper, his senti- 
ments being in accordance with my own, — that it is better 
not to publish a new species, or give it a name, than to do 
BO from scanty or imperfect materials which leave both genus 
and species doubtful. Even now I have some hetutation.in 
writing on the subject, as my views are diametrically Opposed 
to those who consider it ueceBsary to. give names to forms 
which, to the eye, appear distinct, but which have not struc- 
tural differences sufficient for a specific character ; and this 
alone entitles them to be acknowledged or referred to by 
others. 

In the following I shall endeavour to make the characters 
as clear as possible. 
^1 Smith has first correctly dcHued and explained the struc- 

^H ture of Wtabdonema. Each frustule of this genus has two 
^H valves or ends, which are alike, and marked with moniliform 
^^L atrise; these valves are separated by several annuU, which 
^H are cellulate ; the anmdi project into the interior septa, 
^H which are open in the middle. These septa are sometimes 
^H projected from the whole inner surface of the annulus; 
^H flometimcs from one half only, and consequently do not then 
^M pass beyond the central aperture : the first are called oppo- 
^1 Bite, the last alternate, septa ; in either case, each septum is 
^^ supposed to terminate at the middle ; they may be entire, or 
^H with openings when they are said to be perforate. 
^H As many merely consult figures, it is necessary that I 
^H request my readers to keep the above in recollection; or, ifthey 
^B possess Smith's second volume of the ' Synopsis of British 
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Diatom aceiE,' to peruse what he says, otlierwise my present 
obBcr\'atioiiB may not be understood. It will be also neces- 
sary to bear in mind that, in some other genera, as Achnanihes, 
where there is a dissimilarity between the two valves of the 
friistule, the one next the point of attachment is termed the 
inferior valve, the other the superior. These terms I shoU 
have occasion to employ. 

Having received lately from 'ProfcsBor Harvey, of Dublin, 
•ome Algte of the group called Corallinacete, from New 
Zealand, I washed these thoroughly, in case of any diatoms 
being nuxed with the sand and mud that accumulate about 
Buch, and obtained a few only ; but two interesting and 
dosely allied forms presented themselves, along with several 
of Kutzing's species of Grammatophora, &c. Both had a 
resemblance to what I have found in the coarse or sandy 
portions of Ichaboe guano (imported about two years ago), 
and of which I distributed some slides under the fancifiil 
but only provisional name of Gephyria, as I had not then 
sufficient materials to clear up its affijiitics. Of the two 
from New Zealand, one exhibited a side view which some- 
what resembled a species of SurireUa : the second was elliptic- 
linear (as if one had compressed a ring), and apparently 
pierced with immerous pentagonal holes in a double row. 
These markings sometimes extended to the end of the valve, 
sometimes stopped halfway from the middle. There were 
also two forms of front views, which it was difficult to con- 
nect with the side \ievf peculiar to it. 

On afterwards examining the Corallines, I detected a small 
specimen of Ballia callitricha, and creeping on Coraliina offici- 
nalis a little piece of Polyzonia Hafveyana ,- on both of thesa 
I observed a diatom which resembled closely the genus AAafr- 
donema, but of which the thread was composed of not more 
than three frustulca ; this, however, might have arisen from the 
remainder being broken off, although my present impression 
is that such an appearance was not accidental. From the 
scantiness of the materials 1 succeeded in obtaining only a 
very small preparation of each ; and although I kept them 
separate, still, in consequence of the previous washing alons 
with the (Corallines, a few frustules in both instances had 
been deposited on, or caught by the Alga, on which the 
other was parasitical. At first, then, I had some doubts tf 
these two were distinct, as, in both, the valves were furnished 
with costsc; but the front views exhibited a different ap- 
pearance, from the septa in the one being rudimentary, 
while in the other those nearest the valves were marked 
aimilarly to these, and scarcely distinguishable from them 
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r Doubts may arise whether what I have described as costae 
on the valve, are not strongly deTeloped septa projected by 
the adjacent anuulus and seen through the valve ; and this 
hypothesis would increase the affinity of the first and third 
species to the second one. But a careful examination of the 
fu^t species to be described, where observations can be more 
easily made than ou the other two, leads to a contrary 
opinion: Ist, the striEe are never seen on the valve except 
between the costfe ; on the lower valve they terminate where 
the costse terminate : 3d, I have not been able to detach a 
single valve so as to exhibit stria: witLont the coatse, or septa 
without 8tri«. The two formations are thus dependent on 
each other, and the one is indissolubly united to the other; 
whereas in Rhabdanema and Grammatop/iara the septa can 
be separated, leaving the striated valve by itself. 

In all the three species the valve varies considerably in 
form ; BO that had I not obtained them in a tolerably 
separate state, I should have been puzzled whether to 
combiue all into one, or to constitute of them many more 
species than I have proposed. Indeed, when species of the 
same genus are much mi:[ed and only known from deposits 
or dredgings, it is quite impossible to draw any satisfactory 
conclusions. 

Perhaps it might have been sufficient to unite the species 
I have to notice to Rhabdonema ; hut the valves are not only 
famished with costse, but these costie arc cHfi'erently ar- 
ranged on the two valves ; whereas in all true species of 
Rhaltdaaema, the two valves are precisely similar to each 
other, and without costee. If the two genera be combined, 
tjie character must be enlarged, and then it will be no easy 

I matter to exclude by it other genera which all agree are dis- 
tinct. I have therefore thought it preferable to separate the 
new one under tlie name of 



EUPLEIR 



Filaments compressed or arcuate, continuous, attached. 
Frustules annulate, indefinite; annidi plane, cellule te or striate 
on their circumference ; septa opposite or alternate, nidi- 
mentary or perforate. Valves oi'ate, elliptical, or arcuate, 
with one median and several lateral costse ; inferior with the 
Costs and striie disappearing below the extremities of the 
valve, superior with them reaching to the extremity : strire 
moniliform, oblique. 

1, Eu. pitlchtUa : annuli aa broad as the flat valves, cellu- 
late ; septa all rudimentary. 

Hob. New Zealand, on Polyzonia Harwyana. 
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Aimuli numerous, about 11 in '001, with about 15 cells in 
■001. Septa apparently wanting, but from the external ap- 
pearance of the fmstule, they seem to exist, although in a 
■very rudimentary state, and to be alternate ; they have con- 
sequently no perforations. Valves the breadth of the annuli, 
flat, usually more or less ovate and acuminate, sometimeB 
linear-oblong. Strite only between the costae, oblique, about 
30 in 001, easily seen with a quarter-inch object-glass. 

2. Eti. ocellala : annuli as broad as the nearly flat valvea, 
finely striate ; the septa contiguous to the valves, perforate, 

Hab. New Zealand, on Ballia calUlricha. 

Annidi numerous, about 13 in OOl, with about 40 Btri» 
in 'OOl. Septa opposite, those nearest the valves composed of 
costffi similar to what are seen on the valves, but with the 
interstices open ; the rays on the front view (formed by the 
subjacent septa) diverging from the lower valve, and con- 
verging firom the upper one, indicate that these openings 
enlarge, while the septa themselves become narrower and 
fainter as they approach the middle of the frustule, where 
■they are evanescent or rudimentary. All the annuli do not 
project the septa simultaneously ; those next the valves do so 
first, the last projected being the most remote ; a frustule, 
therefore, may present itself wliich has only the annoliu 
next the valve provided with septa, and one solitary example 
occurred where even then they had not been formed or were 
wanting ; when this takes place, the species can scarcely be 
distinguished from the following one, except by the flatness 
of thcvalve, the coarser striae on tlie annuli, and the breadth 
of the annuli as compared with the valve. Valves nearly flat, 
not perceptibly broader than the annuli, elliptic linear of 
eolOetimcs slightly lunate, rounded at each extremity. The 
striae are so faint that I have not been able to observe 
them satisfactorily. 

Mixed with this, and parasitical along with it, are seve- 
ral frustules of what at first sight resembles a minute 
Himantidium ; but I have not yet ascertained its side \ ' 
and as its genus is as yet doubtful, it is unnecessary to allude 
to it further. 

3. Eu. htcurvattt ; annult conspicuously narrower than the 
very convex valves, delicately striate ; septa entire. 

Hab. West coast of Africa (among guano from Ichaboe, 
1855}.* 

• I ffoald not have inlroduccd tiiia species Jiad I not seen many front 
well u side views of it, as it is seldom that anj certain conclusioa can 
obtuned from deposits, dred^ing^, or mianoes. As an instance of a niL 
t^e occurrbg in tint way, I may eliude to Fl^tirotiffma eompaelum. Ore*, 
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Annuli few, about 5 in '001, with about 50 Htrice in -001. 
Septa apparently opposite and rudimentary, or if present are 
not marked by costie or perforations. Valves very convex, 
arcuate, or somewhat linear and Innate, considerably broader 
than the annuli, the entire frustule presenting the appear* 
once of a little bridge (Gephyria) with a low parapet on each 
side. Strife oblique, only between the costat, very much 
fainter than in Eii. ptdchella, but not Bcemingly much more 
numerous (IVom Ufi to ii\ in 001), although requiring careful 
illumination and an object-glass of high power (^-incb) to 
eshibit them. 

In all these the median line or costa is not qtiite straight, but 
slightly bent in a zigzag manner, the lateral ones being gene- 
rally aJternatc and proceeding from the angles of the median 
one. In the inferior valve the median line projects slightly 
beyond the lateral ones, and there usually forms a little 
knob. 

I have not attempted to measure the distances of the strite 
or annuli with accuracy ; the numbers I have assigned are 
therefore more to be considered as relative, and probably are 
very different from what others may determine them to be. 

I shall now give the generic character of Rliabdonema 
slightly restricted from what is given by Smith, with abridged 
characters of all the known species. 

RUABDOXEMA, Kuls, 

Filaments compressed, continuous, attached, or stipitate. 
Frustules annulate, indefinite ; annuli plane, cellulate on their 
drcumference ; septa opposite or alternate. Valves similar, 

wliicli is a genuine species of JmpHprora. Tliia was first fniind enpiously 
in the livinp slule, mid properlj understood bj Mr, Rulfs, of Petwanee ; and 
H the Rpecjfic name given o^ Dr. Greville is quilp iiia[ipli cable Lu au Amphi- 
frora, I Imve no hexiLaLion in chani^iiig It to A. Ral/kii. 

A. Ral/iii; F. V. narrow, elliiiticni. drepiv camtrietvdi Y. twisted 
eqnalljr fmm end Id end ; strin Hl)out 63 ia '001.—.^. diJgma, Sm. Brit. 
Diat., t. 15, f. 133 ? (ezcl. the name and char.)— i'/<nir. eonpactum, Grev., 
M. J, v., t. 3, f. 9 [nnme and char. crruoeouB). 

Bab. Penzance; /, Ral/i. Cuuibrae; R. Hinnedf. Dred)^ also in 
TVinus plsces in tlie Cljde bj Mr. llenncdj and Rav. Mr- Miles. 

Tho fifuie Biven bj Smith ia equally chamcteristio of this sncciea, and 
of vliut Dr. Gregorj calls A, I^idoptrfa ; but if Ibe number of strix, 72 
in -001, be not on error of the press for ii, it can be neither. Dr. Ore- 
TiUe describes the strife as " obscure," wliich they are under a bad tibjcct- 
glass; but Ihey are us conspicuoDs and as few io 001 as in Pleur. ^Iiiarii, 
which uBU-illj in this country accompanies it, both in tbe normal and dis- 
torted ahella ; the latter of which has both ends bent iu the same du^ctioD, 
a slructare that occurs in some other apeciei of that geoiua. 
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elliptical, ecostate, with a median liiic, striate. Stri<e trans- 
verse, moniliform. 

Sect. I. Septa entire. 

1. Rh. arcttatum, Kut%.} septa opposite ; atriie not reaching 
to the end of tlie valves, 

Jiab. Shores of Europe, Africa, and North America. 
To this belongs Ttsstlla catena of Ehreuberg. 

2. li/i. iniiiutum, KutR. ; septa alternate; striie reaching to 
the extremities of the valves. 

Hab. Shores of Europe and North America. 
To this belongs Tessella catena of Ralls. 

Sect. II. Septa alternate, with petforations along the middle 
between the margin and central aperture. 

3. Rh. Adriuticum, Kutz. ; septa with one oval perforation. 
Hab. Shores of Europe, North America, Asia Minor, 

Mauritius, and Ceylon. 

Probably moi-e diffused than any other species. To it 
belongs Tessella catena of Bailey. 

4. Rh.mirijicum, W. Sm,; septa with several (3 to 12) 
irregular perforations. 

Bab. Shores of Ceylon and Mauritius. 

In this species the openings in the septa are irre^^^ar in 
form, and reach from the upper to the lower margin of the 
annulus ; while the portions of the septa that separate these 
are narrow, and resemble bars wliich are either straight 
across or slightly oblique. When two such septa cohere, the 
perforations seem to extend from the one end to the other, 
and are then in no instance, as far as I have seen, fewer than 
seven, including the central opening, but usually are much 
more numerous (20 to 25). 

In my preliminary remarks I have alluded to Achnanthes. 
I may here take this opportunity of stating that A. brevipea 
of Kutzing, which has a rather short stipes aud valves with 
acute estreraities, has been found lately (November, 1857), 
by Mr. Okedcn, at Neylaud, in South Wales. This is re- 
ferred by Smith to A. lonffipes, on account of the presence of 
costse on the valves, along vrith moniliform strice : to this 
there is no valid objection ; but, in that case, it ought to be 
noticed as a well-marked variety, and the word " obtuse," in 
reference to the valves, deleted from the specific character, 
as by no means applicable to this form of the species. Mr. 
Okeden has also found (March, 1857) at Neyiand the A. 
parvula of Kutzing ! a species which must be removed from 
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the section in which Kutzing has placed it (from using an 
inferior microscope}, as the strije are very conspicuous with a 
good lens, heing as few as 33 or 34 in 001. It differB from 
the true A. brevipes of Agardh, by the elliptic-obloug ohtuae 
valves ; from A. nubsessilis by the usually numerous fnistules 
and the distinct and somewhat elongated stipes ; and from 
both bv the much finer strife. 



Remarks on the Genus "Riiizobdlbnu" of Ehhenbero. 
By Thomas Bhigutwell, Esq., F.L.S., Norwich. 

Ahon'o the remarkable forms lately detected in Asddie 
and Noclilucx, specimens have been found of some which 
appear to belong to the genus RJiizosofcTiia, of Elircnberg. 

Having had, in this case, as in that of C/icetoceros, an op- 
portunity of examining the species in a tolerably perfect 
state, we hope to be able to exhibit the true character of 
several more of those fragmentary and unsatisfactory forms 
which Ehrenberg, in his various works, aud particularly his 
' Microgeologie,' has, as we conceive, too hastily and inju- 
riously to science, erected into genera and species. 

The characters given by him of the genus Bfihasolenia 
are " loriea tubidar, with one extremity rounded and closed, 
while tlie other is attenuate and multitid, as if terminating 
in little roots." He describes five species, some of which 
do not at all agree with the above characters ; and the late 
Professor Bailey added a sixth under the name of R. hebe- 
iaia. The greater part of these supposed species ore, as we 
believe, only fraj^meuts of the silicious organisms we are 
about to describe, or of kindred spceiea, and to enable the 
reader to judge of the correctness of our views, we have 
given copies of several of Ehrenberg's published figures, as 
well as figures of all our newly-discovered perfect forms. 

Ehrenberg's five species are* 

1. Rh. Americana, from Virginian earth. Of this he 
gives no less thau eleven figures, most of them certainly not 
belonging to this genus. 

* Tlieao saec'ws (unil a sixth clearlj not belongins to it] ke described in 
KnliiDg's ■ SpceiM Algaruro,' p. 24. where the references to Eiireuberg's 
works or pepers, in wbioh thej first »ppeared, are to be found. 
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2. Rh.pileolus. A doubtful species. 

3. Rk. campana, Bermuda. No figure is given of this ; but 
from the description it ai)pcare to be a terminal section of a 
Rhtzosolenia. 

4. Rh. ralt/plra, South Sea. This is clearly the calyptri- 
form terminal process of a Rhizoaolenia, very like our Rh. 
sti/liformia. 

5. Rh. omitkoghssa. The terminal process of the same 
species. Of Bailey's Rk. hebetata we were favoured with 
specimens by the late lamented professor. It is clearly dis- 
tinct from any of the above, and from any of our species. 

We present the following as a synopsis of the species 
which have come under our ohsenation, 

Rhikosolenh. 

Filamentous, frustules aubcylindrical, greatly elongated, 
silicious, marlied by transverse lines, extremities calyptri- 
form, pointed with a bristle. 



1. Rh. slyliformis. — Frustules from six to twenty times 
longer than broad ; transverse lines obvious ; terminal process 
at the base spathulate and bifid ; straw colour to chestnut 
brown. 

" Found in the stomach of an Ascidia taken from oyster 
shells, dredged twenty or thirty miles from the yorkshire 
coast, at a place a little to the north of the Humber, known 
as the 'Silver Pit'" {Mr. Norman, of Hull, in 'Annals 
Nat. Hist.,' vol, ix, p. 158}. In Noctilucje, Gorleston, 
Suffolk, (Col. Baddeley.) In guano, Callao, often in 
little bundles of fragments. In Salpa:. (Dr. WaJlick). 

The base of the calyptriforra process is carried out into a 
spatula-formed elongation, bifid at the end ; the lines of the 
bifid division run upward on either side, with a stout nerve, 
to nearly the apex of the cone. Boiled in acid, the frustules 
break up, and the calyptriform processes in an isolated but 
perfect state, and detached imperfect rings are only to be 
found. (PI, V, fig. 5,) 

a, Rh. imbricatn. — Frustules four to seven times longer 
than broad, punctated ; terminal process subulate, entire; 
pale straw colour. 

In Ascidise with the former. (Mr. Norman,) In Nocti- 
lucie. (Col. Baddeley.) 

The direction of the transverse lines and puncta give this 
species an imbricated appearance. (PI, V. fig, 6.) 
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3. Rk. setitfera.— Prustule five to fifteen times longer than 
broad ; transverse lines obscure ; terminal bristle as long as 
the frustule; coloiirless, of glassy transparency. 

In AscidiEB with the two former species. (Mr. Norman.) 
In Noctilucse. [Col. Baddeley.) In Salpai. {Dr. Wallick.) 

This species is distinguished by its extreme delicacy, and 
by the great length of the terminal bristle. (PI. V, fig. 7) . 

4. Rh. alata. — Terminal process alate, recuTTed, blunt; 
colour chestnut brown. 

In Ascidia; with Rh. styliformis. (Mr. Norman.) 

This delicate little species, which bears some resemblance to 
a pipe fish, and might have been called " sygnathoides "ditfers 
from all the others by its blunt, tumed-up nose, and its small 
but conspicuous appendages to the terminal process (PI. V, 
fig. 8). 

In most of the above species, self-division has been ob- 
served. It tabes place in or near the centre of the frustule, 
and baa the same indefinite ciiaracter as in Rhabdonema and 
Striatella. The rings of the Rhizosolenije appear equivalent 
to the annuli in these genera, but, instead of beijig pei'fect 
and united by fiat surfaces, they are united at acute angles, 
and carry out the frustule to an almost indefinite length. 
The process of self-division is therefore truly diatomaceous. 
Two new calyptriform valves are gradually formed within a 
connecting membrane, as ia seen in our PI. V, figs. 6, 7, a, b. 
These eventually separate, when the old frustule becomes 
two, each dirision having a new calyptriform end. 

In the genus Isthmia, the frustules of which are trapcKoi- 
dal, one valve having a produced angle, we see some resem- 
blance to the Rhizosoleniie, and this would be much 
increased by supposing an Isthmia carried out to ten times 
its normal length, and self-dirision taking place in the 
centre, aa seen in the central fig. iu pi. xlviii, ' Smith's 
Brit. Diatom.' 

In specimens of Rh. seligera a motion has been observed 
resembling that of many of the Diatomacese, the frustule 
proceeding forward in a jerking, tremulous manner, and then 
retrograding. 

Large numbers of Rhhosotenia have been detected in the 
stomachs of Salpte, and they have also been observed floating 
free in the ocean in warm latitudes, their appearance being 
that of little confervoid tiakes of exquisite delicacy, but of a 
sufficient aggregation of filaments to be seen by the naked 
eye. The mass appeared (probably from the endochrome) 
of a faint, evanescent, ocbraceous colour. 



Flustbella HispiDA and ifs Development. By Peter 
Redfehn, M.D. Loud., Lecturer on Anatomy and Phy- 
siology, and on Histology, in the University and King's 
College, Aberdeen. 

(Bead before the Natural Uistor; Section of llie British A-aaociatton, at 
Dublin, in August, 1857.) 

The Flustrella hispida of Dr. Gray is the Flustra /Uspida 
of Fleming, and the Fl^istra Carnasa of Dalyell and Johnston. 
It seems to have been overlooked by Mr. Gosse, in hia ' Marine 
Zoology,' and to have attracted much leas attention than it 
deserves, when its beauty and general distribution are con- 
sidered. 

I have found it abundant on the rocky coast of Kincardine- 
shire, for eleven miles south from Aberdeen ; on the Irish 
coast at Howth, Dalkcy, and Bray, in the Bay of Dublin, 
and at Wicklow ; also in North Wales, at Llandudno. It 
nanally grows on the fronds of ^l(«wi serrattta, but in the im- 
mediate vicinity of Aberdeen, it is excessively rare on that 
Fucus, but abundant on Chondrus viamiUosu». It forms 
ronnd or oblong, brown, hairy patches, about a line thick, 
which extend completely round narrow fronds, but are con- 
fined to one side of broad ones. It is invariably encrusting. 
The extent of the ccEuosciura rarely exceeds an inch on the 
Kiucardinesbire specimens, but it extends for three or four 
inches on those gathered in Dublin Bay and North Wales, It 
occurs on the Fucua, together with the Alcyonidmm hexa- 
ffonum (Hinks) and the Cyctoum papillosum (Hassall) ; on the 
specimens of Chondrus the FlustreUa occurs with Alcyotndium 
Mrstttum. 

The cfEncecium is thick in the centre ; thin, and composed 
of the last-formed individuals at the edges. The cells radiate 
from the centre, and they are imbricated in various degrees 
in different parts, the whole length of the cell, or merely its 
summit, being visible on the surface. The arrangement of 
the cells is variable, but generally alternating. When 
allowed to dry on the plant, the Cfenoccium presents the 
appearance of a wrinkled, hairy membrane ; when it is sliced 
from the plant, and dissected with needles, a large quantity 
of viscid matter escapes from its cells. 

The wall of each cell is set with rigid, reddish -brown, 
pointed and slightly curved hairs, very numerous, and, for 
the most part, occupying the whole circumference in the 
Kincardineshire speciniens, bnt very few in number, and set 
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in a. semicircle over the summit of the cells, in the apecimena 
Irom Dublin, Wicklow, and North Wales. 

In the Kincardineshire specimens, the yonng cells hare 
five to seven or nine hairs in a semicircle over their summits, 
and two or three only on each side, Tlie older cells have 
hairs distributed uniformly over their whole circumference, 
their lateral septa often presenting eight to twelve or more 
hairs with their roots closely packed together, one half 
having their points directed over the cell to the right of tho 
group, the other half having theirs turned over that to its 
left. One of the lateral hairs on each side often reaches 
across the cell at the lower margin of its aperture, but no 
hair of any kind grows iu any other position than those above 
indicated.* 

In the apeeimeus from the Irish and Welsh coasts, the 
summit of the cell has often no more than three hairs upon 
it, the usual number being five to seven ; the sides and base 
of the cells are often entirely devoid of hairs, the lateral . 
septa occasionally presenting a patch of two or three. So 
far as I am able to judge from tlie examination of a large 
number of specimens, there is always a wide difference in the 
number of hairs on the Kincardineshire specimens aud those 
gathered further south, this difference being the more re- 
markable, because an inverse ratio maintains between the 
number of hairs and the extent of the coenoecium in the two 
series of specimens. I am anxious that the attention of 
naturalists should be directed to this occurrence, because it is 
possible that th& functions of the hairs may be determined 
by observations of the number and character of the hairs of 
the same species, growing under different circumstances. 

The aperture of the cell is somewhat quadrangular — dis- 
tinctly so during the protrusion of the polypide. Tlie charac- 
ters of the cells, their hair sand apertures, are shown in PI. 
IV, figs. 1, 2, 3, and 3 bts.i 

The polypide, when healthy, is easily removed from the 
cell with its digestive viscera entire, as in fig. 4. The number 
of tentacles 1 found to he twenty-eight in all but one of a 
large number of instances, in which I eouuted them with 

" In old atid mtch imbricated specimens the hairs on the sides and base 
of llie cell] Dre best alioim bj slicing Ihc crxiitccium from Ibe plant, rmd 
diaaectitig the cells asunder bj needles. 3; I his methoil tlie poly|ild« mnj 
»lso be easilj removed from its cell in so perfect a state tliat it will lice for 
niruiy hours, showing tlie effects of ciliarj molioii more benulifullj perlmps 
tlian in anj oilier instance wliaterer. 

f The Bubsequent obserrations were all made on Kincardineshire apeci- 
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great care, by the aid of the camera lucida; in the eitigle 
instance there were twenty- seven. Each tentacle i» hollow, 
covered by a thick layer of ciliated epithelium, easily de- 
tached. It is quite remarkable how rapidly these epitneliui 
cells become distended and destroyed when fresh water ia 
added ; and as this is the case also with the cells of other 
parts of the animal, it is not surprising that fresh water 
instantly destroys it. Fig. 5 represents a portion of a 
tentacle with its epithelium in the natural state ; fig. li 
the tentacle divested of its epithelial eorering ; and fig. 7 
shows the action of fresh water upon the epithelial cells. 

The pharynx and cesophagus are lined thi-oughout by 
ciliated and columnar epithelium. The stomach is separated 
from the oesophagus by a distinct and complete valve which 
never allows the alimentary matters to regurgitate. The 
oesophageal portion of the organ ia cylindriform, the body is 
greatly dilated having a pouch-like dilatation on its great 
curvature, and being gradually narrowed towards the pyloric 
aperture, where the stomach can be shut off from the intes- 
tine, apparently by a contraction of its muscular wall (py- 
loric valve) . Over the whole of the stomach, the epithelial 
cells contain a nucleus and deep-red, granular contents. 
Thoae of the cul-de-sac, and in the great curvature, and those 
at the pyloric end, are ciliated ; but no cilia are observable 
in the other parts, nor in any portion of the intestine. The 
action of the cilia of the stomach is remarkably beautiful 
when viewed under the microscope, and produces a rapid 
rotatory motion of the contents of the cul. de-sac, or of the 
pyloric end, in the axis of these parts respectively. 

To the stomach succeeds a dilated portion of the intestine, 
where the alimentary matters are retained for some time, and 
converted into elongated consistent pellets. The wall of this 
portion of the canal has an epithelium, the cells of which 
contain deep-red granules like those in the stomach- cells, 
but much fewer in number. Beyond this the intestine is 
considerably contracted, and its wall becomes bo thin that it 
is often torn during the dissection, in teai-ing away the tu- 
bular sheath of the tentacles, formed of the soft, protnisible 
portion of the cell. Through this membrane the anus opens 
externally. I have never noticed the discharge of alimentary 
matters, except at the moment of protrusion of the tentacles, 
when the pellet to be discharged escapes from within the 
crown of tentacles, and commonly falls through between two 
of them to the exterior. 

Muscular system. — The retractor muscular fibres are beat 
seen, in ailu, in preparations which have been preserved in 
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spirit, in wliich they are remarkably distinct. The insertion 
of the great retractor into the lopliophore, the pharynx, and 
cesophagiis, is heaatifiilly seen in the animal removed from 
its ecli by dissection, as in fig. 4. 

The great retractor muscle consists of a long cylindriform 
bundle of fibres, stretching from the deepest part of the cell 
over the stomach, to reach tlie oesophagus, pharynx, and 
lophophore, into which the fibres are inBcrted. Another 
bundle of mneh shorter fibres extends from the side of the 
cell, near its l)ottora, to the cul-de-eac of the stomach, into 
which it appears to be inserted, drawing this part of the 
organ downwards and towards one side when in action, and 
thns assisting in folding the parts of the alimentary canal 
Mpoo each other, that they may be easily accommodated in the 
interior of the cell. Yet neither these fibres nor any of 
those of the great retractor muscle remain attached to 
the stomach of the polypide withdrawn from its cell. I 
have examined the perfect stomach thus removed in at 
least twenty instances, and in none have I seen a single 
fibre attached to the wall of the stomach, whilst, in every 
case, the torn pharyngeal fibres remain connected with 
it. Four or five distinct bundles of muscular fibre stretch 
from the interior of the cell, at different points, to the 
polypide ; passing transversely to the axis of the cell. 
Other bimdles of at least two different muscles extend from 
the upper part of the interior of the cell to the invaginated 
portion, which forms the sheath of the tentacles during the 
'fetraction of the polypide. The longer of these bundles is so 
vuch relaxed diiring complete retraction, that it is bent upon 
'itself. 

During retraction, the tesopbageal end of the stomach ia 
rapidly drawn down to the bottom of the cell on one side, 
the cul-de-sac of the organ to the bottom on the other side; 
the pyloric end of the stomach is folded upon the upper cur- 
▼atuj«, the pyloric orifice being brought very close to the 
OEsophageal ; the intestine ia bent upon the pyloric end 
lUtii tl^ two lie parallel ; and the tentacles are folded in a . 
■omewhat spiral manner, close to the intestine which lies by 
their side. Thus the cesophageal and pyloric ends of the 
itomach, and the dilated commencement of the intestine, are 
Iblded and lie parallel to each other directly across the axis 
of the cell, in the state of retraction, whilst tliey lie with their 
•xcs parallel to that of the cell, in the state of protrusion of 
the jHtlypide. The act of retraction is sudden and rapidly 
completed, like that of voluntary muscles in general; the 
Mt of protruMon is performed very slowly, as if the tenta- 
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clea were gradually distended witli fluid, and the body slowly- 
pressed out of the eavity of the cell. 

By dissection, ova or statoblaats are obtained in great 
numbers, presenting the appearances represented in figs. 8 
and 10, and consisting of an outer envelope, containing a 
number of clear and higldy refractive nucleated cells, and aa 
opaqiie, reddish, spherical mass, composed of cells with red 
granular contents, \\nien some of the contents of these 
bodies have eecai>ed, their structure is much more easily ex- 
amined, as in fig. 9. None of those fignred possessed cilia. 
The cilia belong to a membrane, which is placed outside the 
two capsules figured, and separated from the outer of these 
by a finely granular mass. Only one of these bodies waa 
observed to have cilia, amongst twenty or thirty carefully ex- 
amined to determine their presence or absence. 

Developmiml.—^iy reasons for believing that the animal 
whose development has been examined is the same as the one 
just described are : — let, that it grew on the wall of an 
aquarimuj in which there were numbers of specimens of 
Fluttrdla growing on Chofidms mamillosva, and, so far as 
I could judge, no other which could be mistaken for it; 
2d, that on the cell of the second polyptde hairs grew of 
a similar character to those shown in figs. I, 2, and 3 ; Stl, 
the character of the tentacular crown, and the number of 
the tentacles, aa far as it coidd be determined in a bad posi- 
tion for counting them, and the afqiearaaice of the digestive 
organs, were exactly such as occurred in the creature figured 
from 1 to 10. 

On the 3d of July, 1857, I first observed a solitary poly* 
pidc in its cell, on the wall of an aquarium. It was appa- 
rently in perfect health, alternately protrudiog and with- 
drawing its beaiitiful, bell-shaped crown of tentacles. The 
elegance of the form of the bell, and the number of its 
tentacles, led me to compare it with the specimens growinj 
•on Chondrus in the same vessel, and the result waa, that 
could find no difterencc .between them. On this occasion I 
did iiot notice any projection of the wall of the cell for the 
forl^alion of a gemma. 

trtnthe 4th of July, a definite projection of the wall waa 
observeil (fig. 11),; two days later the projection had increased 
in size considerably, and it presented externally a protruded 
portion of the wall of the original cell, and in its interior a 
striation slightly radiating towards the surface, the strin 
being produced of rows of highly refractive globiUcs (fig. 31 ■) 
On the evening of this second day, the body of the polypide 
wai Tisihle, as a small cone, at the deepest part of the 
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striated mass, and on the third tlay it had become much 
more distinct, wliilst the gemma appeared to be encroaching 
on the old cell, and the striated mass had approached the 
surface (fif;. 13). Withaview of facilitating the examination, 
a Biuall mirror, the framework of which had been recently 
coated with gold size, was introduced into the aquarium. 
Shortly afterwards, the tentacles of the polypide (tig. 11) 
were observed to be bent at various angles, and to hang 
loosely, as if they had been broken, resiuning their natural 
appearance at intervals. The polypide protruded itself but 
rarely, and never recovered its lieaJthy characters, dying four 
daya subsequently. 1 believe that it was injured by the 
gold size. 

On the fourth day of the formation of the gemma, it pre- 
sented a yellowish, striated band at its deepest part, appa- 
rently the first trace of its retractor muscle. On the same 
day, traces of the formation of three other geramie were seen. 
Bain fig. 11, but their development waa speedily arrested, and 
they were not again obscr\-ed. 

On the seventh day, the new polj-pide presented the form 
flf a bent tube, the stdation near the surface remained, and 
between it and the bent canal, representing the body of the 
animal, there was a clear space faintly separated into bands 
Iqi indistinct striw (fig. 15). These ultimately became the 
tentacles. On this day, four distinct and blunt hairs were 
observed to have formed on the wall, of the cell of the new 
polypide. 

On the eleventh day, the gemma hod considerably in- 
creased in size, and presented a nipplc-Kke membranous 
prominence. The polypide was observed shrinking in its 
cell on the application of a bright light. The hairs, which 
wejc blunt at their ends on the seventh day, had become 
pointed. The perigastric space wa« quite distinct. The re- 
fractive globules, producing the striation neat the surface i 
had gradually diminished in uumlicr, and formed a thiB,> 
layer between tlie tentacles and the surface. This statewbl 
6gured on the twelfth day, as in fig. 16. f^ 

On. the thirteenth day, the apex of the cell had ' Wecpmc 
mnch thinner,, and presented the appearances represeoksl in 
the drawings {figs. 17 and 18), sketched by the aiil of the 
camera lucida, when the polypide was retracted and protruded. 
The tentacles were much longer and more distinct, the rows 
of highly refractive globules between the tentacles ami the 
mrfiicc were greatly diminished in number and siao, and the 
perigastric space waa clearer. The condition of the polypide 
at thM timeis so graphically described by the Bev. T, llincks. 
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in a paper in tte eighth volame of the' Annala and Magasine of 
Natural History/ that 1 can add nothing to his acconnt of it- 
I regret that I was not aivare of the existence of this paper 
until after my opportunity of observing the creature had 
passed away. Mr. Hinckssays: — " Imperceptibly the body 
of the polype shapes itself within the mass. The tentacles 
are first visible.* Soon violent convulsive movements are 
Been within. The front part of the cell is frequently pushed 
out with much apparent force, so as to form a neck of con- 
siderable length, and then suddenly retracted. There is no 
-appearance of an opening at this time. The tentacles become 
very restless, and bend themselves about as if trying their 
powers, and impatient of confinement. Gradually the parts 
hecome more defined ; the elongation and retraction of the 
fore part of the cell continue, and, at length, the polype 
breaks from its captivity." 

On the fifteenth day, the polypide protruded fully, and its 
tentacles expanded freely. The wall of its cell waa be.anti- 
fully transparent, and admitted a full examination of Che 
viscera, now receiving the alimentary matters. On the 
Beicnteenth day, the drawing8_ 19 and 20 were made. In the 
state of protrusion, the lophophore and anus were carried 
outwards, and the alimentary canal stretched, owing to the 
stomach being drawn but little away from the bottom of the 
cell, whdst the other parts were shifted extensively. Ciliary 
motion was distinct on all the parts on which it is observed 
on the adult polypide. In the state of retraction, the qua- 
drangular state of the aperture of the cell was distinctly ob- 
served ; ^hc tentacles were folded somewhat spirally npoa 
each other ; the oesophageal end of the fitomach was drawn 
down to the bottom and side of the cell, and the pyloric end 
folded over it, the pyloric orifice being carried towards the 
same side, together with the dilated commencement of the 
intestine, which was laid parallel to the pyloric end of the- 
stomach, and directly across the direction of the cell. 

Some appearance of the formation of a gemma occurred on 
the wall of this second cell, as in fig. 20, but it became no 
further developed, and the second polypide itself was found 
dead on the twenty-seventh day of its existence, to my very 
great regret. 

• Wlien I first saw the atrialed mass beneath the surface of t!ic gemmA 
I (unpoicd that it was llje carlj slagc of llie formation of the tentacles, but 
1 SUbBequentlj found that they funned beneath it, and Ihnt tlie; «ere not' 
diatinct uiilil after the body of the paljpide bad nsaiuncd the decided form 
of B bent tube. 
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j^bstraci o/ Ri^w.knK& on the Marginal Bodies oflhe "MEDVaM. 
By Professor C. Gegenbauk. 

(Mailer's 'Arnhiv,' 1956, p. S30.) 
" These bodies," tlie author observes, " afford better syste- 
uatic characters for the classification of these animals than 
I c&n be derived from the form of their bodies or the relations 
, of their tentacles." 

He describes 1 — A. Marginal corpuscles of the lower 
I Nedusee. 

This class includes the forms termed by Forbes " naked- 
eyed," embracing the jEqnoridac, jEginidse, &c., all probably 
medusoid forms of polypes. In these Medusie two kinds of 
marginal bodies are met with. Both are placed at the border 
of the disc, and are either in intimate relation with the base 
of the tentacles, or constitute small eminences between those 
organs, — in one case supported on long peduncles. One form 
presents the appearance of vesicles containing earthy eon- 
cretioiis, whilst the other represents merely a deposit of 
colouring matter, sometimes enclosing a re&active body. 

a. Vesicular marginal bodies. 

These are {oanii, Jirsl, in all the Geryomdse and j^ginidse — 
probably also in the -^Equoridae ; and secondly in some of the 
medusoid forms at present included under the genus 
Thaumantias. 

In all the true Oceanidse, as well as in the Thaumantiadffi — 
both of which families appear to be characterised by the 
presence of pigment-spots at the base of the tentacles — no 
trace of vesicular marginal bodies is found to exist. 

The vesicles are of a rounded, elliptical or elongated shape, 
uid always have thin walls, apparently continuous with the 
integument of the Medusa, and enclosing the cavity on all 
sides. Internally this wall is lined with an epithelium, com- 
posed of smooth polygonal cells, which are not visible, how- 
ever, except upon the addition of acetic acid, The vesicle 
contains one or several spherical or oval, motionless concre- 
tions, suri-ounded with a transparent Huid. The eoneretions, 
to judge from the effect upon them of acetic acid, consist in 
part of carbonate of lime; and after this ia diMolved, an 
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organic residue ia left retaining the original form of the 
concretion. Gegenbaur hiiA never observed crystalline forma 
or crystals. 

The number of these marginal vesicles ia constant in th« 
Geryonidie, and also in the minntc medusoid forms resembling 
Thauniantius, and which should probably form a distinct 
family from the true Thaumantiadje. In the ^ginidse their 
number is very variable, and in this group the maximum in 
this respect is probably reached, viz., aliout 60 ; though evea 
in this family exceptions exist. 

The position of these bodies always indicates an intimate 
relation to the gastro-vascular system, althouf;h the cavity of 
the vesicles does not, as might be supposed, communicate 
with the interior of the gastric canals. This relation is 
especially evident in the Cuninidie, in which the margin^ 
vesicles are always situated at the extremities of the gastric 
sac, and never in the interspaces. 

In the Geryonida; a raargiual vesicle is seated at the base 
of each tentacle. In some species of the famUy ^^giuidse 
the vesicle is seated in a depression at the summit of a conical 
eminence, composed of distinct cells, each of which, in a form 
allied to j^i/ina, supports a long descending cilium, 

Gegenbaur -has never witnessed ciliary movement within 
the vesicles, nor iu fact motion of any kind, except what 
might be referred to endosmotic action. In this he agrees, 
he says, with all "his predecessors, except Kiilliker, who 
descrif«;s in a species of Ocemtia the existence of cilia in the 
marginal ^dies, — an observation the correctness of which 
Gegenbaur does not doubt, but supposes it to refer to Oceania 
marsiip'talis (Carybdea marsupiaUs, Peron), whose marginal 
hodiM present very remarkable peculiarities, which he fdter-' 
wards discusses. 

If the rather large marginal vesicles of Geryonia be ex- 
amined, it will at once he seen that the concretion is not free 
in the vesicle, but connected to the wall by means of a trhort 
peduncle, from which, in fact, a delicate membrane extends 
over and encloses the concretion entirely. Repeated obser- 
vation will occasionally detect a much thicker investment, 
within which, besides the concretion, are contained minute 
molecules, and an oval or rounded corpuscle, resembling a 
nucleus. In fact, there is nothing opposed to the notion that 
the concretion is formed in the secreting cavity of a parietal 
cell which projects into the interior of the vesicle, in the 
same way that other- concretions are formed in the lower 
animals, as for instance the renal concretions of the Gastero- 
poda, &c. 
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If this be tLe true state of things, there can be no question 
as to the non-existence of motion in the concretions, and in 
great measure the analogy fails, which would place the 
marginal bodies of the Medusa in the same category with 
the auditory organs of the Acephala and Cephalopoda. 

b. Pigment-spots (ocelli). 

Coloured spots on the base of the tentacles occur only in 
the OceauidiE and Tliaumantiadie, both of which families 
(certainly the former) are medusoid forms of polypes. Con- 
sequently, except in Oceania turrila, coloured spots and mar- 
ginal vesicles are not fouud to coexist. 

The spots themselves consiat of dense agglomerations of 

yellow, red, brownish-red, or black pigraent-ceiis, placed upon 

a more or less prominent elevation on the base of the 

tentacle. Except in Tiaropgia, their number corresponds 

~ with that of the tentacles. 

In Lizzia, Bougainvillea, — Occanidae, with the tentacles 
disposed in groups,— the ocelli are always situated on the 
under side of the tentacles in the form of a crescent. 

In Cladonevia and the allied Eleufhena of Quatrefages, a 
spherical, highly refiractive corpuscle is lodged in the midst 
of the pigment. In Eleutheria this body is of considerable 
size, and projects above the surface. 

fi. Marginal boies of the higher Medusse. 

In the lower Medusae wc have seen the two forms of 
marginal bodies existing in distinct farailica, Init in the 
higher or steganoplithalmatous group we see indications of 
the union of the two into a single organ. 

In the simplest form of these bodies, as in Pelag'ia and 
Cassiopeia, they constitute vesicles of an oval form, somewhat 
acuminate at the free end, and wider at the opposite, sup- 
ported ou a short stem in the incision and between tlie lobes 
of the disc. Immediately above the notch in which the 
mar^nal body is lodged, runs a canal communicating with 
the contiguous prolongation of the gastric cavity. 'The canal 
at this point is slightly dilated and furnished with distinct 
walls. It enters the stem of the marginal body, running 
downwards in it for more than one third of its length, ulti- 
mately curving round nearly at a right angle with the longi- 
tudinal axis of the marginal vesicle. 

The mai^inat body itwelf encloses an oval cavity also 
surrounded by a well-defined layer of tissue. The curved 
canal of the peduncle opens into this space, which would, iu 
fact, represent a sudden dilatation of it. Thus, in the 
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higher SledusiE, there is a communication between the 
marginal vesicle and the gastro-Tascular aystem, a fact dis- 
puted by Kolliker, The interior of the vesicle, like that of 
the canal, of which it is, as it were, a derivation, is Hned 
with a very dehcate ciliary investment, by means of which a 
constant circulation of the contained fluid is maintained, 
Kolliker and others have described an opening on the upper 
side of each marginal Tesicle, through which the ampulla 
above described would communicate with the surrounding 
medium ; but Gegenbanr denies altogether tlie esistence of 
any openings of the kind. 

At the free end of the marginal body, and constituting 
nearly its whole apes, is placed an oval saccnlus, 0'14"' long 
by 0*09'" broad, closely filled with prismatic crystals, and 
which probably represents the most important physiological 
portion of the organ. The membrane of this sacculiis ia 
indeed thin, though possessing a certain resistance. At the 
sides and distal end it is enclosed by the walls of the mat^nal 
body itself, which are here somcwbat thinned, whilst the 
part corresponding to the ampulla is covered with the ciliary 
lining of the latter. There is no communication between the 
ampulla and the crystalline saccnlus. Gegenbaur has never 
perceived any movement in the crystals, and denies the 
existence of cilia in the saccnlus containing them. The 
crystals themselves are six-sided prisms, obliquely truncated 
at each end ; iu length and number they vary very much. 
The longe^ measure 002'". They appear to be insoluble in 
acetic acid. 

Gegenbaur then proceeds to describe the unusual forms of 
marginal bodies which exist in species termed by him 
Ejjfiyropsis,* and probably belonging to the genus Nmisilho, 
of Kolliker.t and iu Carybdea marsupiatia, in both of which 
Medusae, moreover, the ocelli contain spericai, refractive 
bodies. 

After discuaaiug the question ccnceming the function of 
these bodies, Gegenbaur inchnea to the opinion, that the 
coloured spots, especially when furnished witli a spbeiical 
refractive corpuscle, are of tlie nature of visual organs, whilst 
he tlirows out the supposition tliat .the other kind may be 
excretory. Relying chieHy upon the absence of motiUty ia 
the concretions or crystals, and of cilia in the cavities in 
which these bodies are lodged, he attempts to show the im- 
probabihty of their being auditory organs. 
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Modes of Determining, by the Use t^ the Microscope, the 
Refractive Index (^Fluius, 

translated from the Dutcl) of Frofcssor HiKTiiia, of Utrecht. 
WiLLiMn RoBEMTSON, M.D., F.K-C.P.E. See ' llcl MiLrodtoop," 
Tweede Ded, b. 200.) 

A knowledge of the laws which the rays of light observe 
in their course through refracting media euables us, with the 
help of the microscope, to determine the iudcx of refraction 
of certain substances, to which, on account either of their 
small quantity or of their insufficient transparency except 
when, in layers of extreme thiuness, the ordinary methods are 
inapplicable. 

I. Sir David Brewster's Method. 

It is many years since Brewster first used the microscope 
for this purpose. His mode of procedure is described in his 
'Treatise on Philosophical Inatrumeuts.'Edinb.j 1813, p. 240. 
He uses a compound microscope, the object-glass of which is 
a biconvex lens, with sides of equal curvature, and of consi- 
derable focal length. This lena is firmly fixed iii the lower 
extremity of a brass ring, which is to be filled witli the fluid 
whose refractive power is the subject of examination. The 
Upper opening of the brass ring is then to be closed by laying 
on it a circular f^lass plate with parallel surfaces. The con- 
tained fluid now forms a plano-concave lens, the concavity of 
which rests on the upper side of the biconvex glass lens. 
The object-glass is thus converted into a plano-convex com- 
pound lena, resembling an achromatic combination of Sint- 
and crown-glass, but with this diffei'ence, that in the former 
the convex siu^'ace is directed downwards and the flat surface 
upwards. 

When the biconvex is thus converted into a plano-convex 
lens, its focal length becomes of course considerably aug- 
mented ; and in like manner the distance at which an object 
must be placed in order to be clearly seen through the mi- 
croscope becomes greater. 

That the eye may in the course of a series of observations 
be as nearly as possible in the same state of accommodation, 
Brewster recommends the use of an eye-piece with a wire 
or glass fibre crossing its field, to form a distinct image on 
the retina at the commencement of each observation, and 
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thus Becure the uniform exercise of the same amount of 
accommodating power. 

For tlie calculation of the index of refraction we must have 
the following data : 

Ist. The radiua of curvature of the bicouvex lens = r. 

2d. The distance between the biconvex lens and theohje^j 
when the latter is best seen, and air only is int^^pOg-J 
between the lens and its covering- plate. This distance ^ ^ 

3d. The distance between the biconvex lens and the ob. 
when the latter is best seen, and the space between lens^^"; 
glass covering-plate is tilled with the substance under es ^^^ 
nation. This distance = b. 

K now we make the required index of refraction =n, we 
have the following equation : 

„ = I+(S-«V. 
ab 

This formula has been communicated to me by my colleague. 
Van Rees, and I have substituted it for that giveu by 
Brewster, in which the index of refraction of the biconvex 
■lens is assumed. as known, which, however, can be the case 
only when such a lens has been made for this express purpose 
of glass whose index of refractiou is ascertained before grind- 
ing. 

The advantages of Brewster's method are, that it is not 
only applicable to fluid bodies, but to such as are ro soft as 
to admit of being pressed into the lenticular form, even when 
their degree of transparency is but feeble — a case for which 
we can provide by causing the light to traverse a thinner 
laver of the substance under examination. Different bodies, 
such as wax, pitch, opium, &c., which are in mass absolutely 
opaque, become, when pressed iuto a thin layer, transparent 
enough to admit of the determination of their indices of 
refraction by this method. 

The disadvantages of the procedure are the following. In 
the first place it requires the adaptation to the microscope of 
a special apparatus, consisting of an object-piece constructed 
for the purpose, and of a very accurate micrometric movement 
for meaauriug the distance at which the object is seen sharply 
defined. In the second place, the radius of curvature of the i 
biconvex lens must be exactly known — one of the most diffi- 
cult of reqiiiremeuts in the case of microscopic lenses. 
Finally, in the tliird place, the question arises — " from what 
point is the distance of the object to be measured?" 
Brewster seems to have used the lowest point of the lens as 
his " point de depart " — hut this is uot correct, for the true 
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point, the optical ceiitre, is in the compound Jens, and at a 
depth vaiying with the thickncaa of the layer and refracting 
power of the fluid which constitutes a part of the plano-con- 
vex lena. Hence it is hardly possible to measure the distance 
of the object with the degree of accuracy required for the 
subsequent calculation. 

II. Harting's Method. 

The following method may be followed with any micro- 
scope and without tlie addition of special apparatus ; and 
although comparatively limited in its application, which ia 
restricted to certain fluids, it affords indications of extreme 
exactitude when dtie attention is paid to the manipulation. 
It \& free from the above-mentioned disadvantages of 
Brewster's method, and has the further recommendation that 
a very small quantity of fluid is required for each observation, 
e\-ca a few milligrammes amply sufficing for the determination 
of the index of refraction, 

This method is founded upon the different dimensions of 
images of the same object placed at like distances from air- 
bells of like size in fluids of different refractive power. That 
this difi'ercnce in the size of the images is rather considerable, 
the following examples will show : 
Water . n = \ 336 Diameter of image = 1000 

Sulph. acid . „ lllG „ „ = 749 

Canada balsam „ I'oOl „ „ = 582 

To enable us to calculate the index of refraction, it is 
necessary that there should be — 

Ist. A thin layer of the fluid between two plates of glass 
with parallel suri'aecs ; also some air-bells in the fluid to act 
as dispersijig lenses and form images of objects situated 
beneath them. To prepare the fluid for the observation, let 
a drop be placed on a thin glass plate, and some air-bells 
formed by blowing air into the fluid tlirough a small glass 
tulje drawn out very fine in the blowpipe flame. A small 
ring of paper is next laid round the drop, and on its surface 
a thin glass covering- pi ate is placed. It will then be found 
that some of the air-bells have lost their spherical form and 
are consequently useless for the purpose in baud. This will 
be quickly seen from the distortion of the images which they 
form — there will, however, always be present a few which will 
exhibit correct and sharply defined images. The thickness 
of the glass ohject-plate should not excee<l Jtli of a milli- 
metre = Tiuth of an inch nearly : for a thicker plate would 
exercise on the course of the rays an influence which in the 
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subsequent calculation could aot be neglected. An ordinary 
IMit glitgn covering- pi ate may be conveniently used. 

2d. It is necessary to provide an object, the diameter of 
wluch is very exactly known — the most suitable ia a strip of 
metal coloured white. This strip should be placed beneath, and 
parallel with, the stage of the microscope, and should be so 
arranged on a proper holder that its middle point shall coin- 
cide precisely with the prolongation of the optical asis of the 
instrument. 

3d. It is necessary to kuow, as nearly as possible, the dis- 
tance between the upper surface of the object and the air-b dl. 
In my investigations, I prefer a fixed distance of 100 milli- 
metrea, on account of the convenience of this round number 
in calculation. The construction of most microscopes also 
renders this a convenient distance. Between the distance and 
the diameter of the object a certain ratio should be observed. 
If the latter be more than one fifth of the former a correction 
of the final result becomes necessary, for in consequence of 
the excessive obliquity of the rays proceeding from the 
margins of the object, the difference Ix^tween their angles of 
incidence and of refraction becomes too sensible to be neg- 
lected. 

4th. The microscope being so arranged that the object is 
brought distinctly into riew, the diameter of the aii'-bell and 
of the image of the object below it are to be successively 
measured ; and in doing so it will be of course necessary to 
alter the focus of the instrument slightly, the margins of the 
air-bell and the image lying in different planes. 

As the accuracy of the result in great measure depends 
upon these two measurements, it is scarcely possible to bestow 
too much care in taking them. For the methods to be 
followed in this stage of the observation, I refer to the 
cliapter on Micrometry.* I must not neglect to add that 
these measurements should be made by reflecled light — if 
transmitted light be used, the influence of diflraction causes 
the results to be somewhat too small. It ia also advisable 
that the strip of metal used as an object should be of a white 
colour. 

It is essential that the successive measurements of air-bell 
and image should be made rapidly, both in order to obviate 
the influence of changes of temperature, and because the 
gradual absorption of air by most fluids, and especially by 

• Ib tlie ' Mouthlj Jouranl of Medical Science.' May, 1852, p, i53, a 
very full ahs'ract of Ihis cliaplcr wii! be found, Tlie mosl exact nielliods 
are tlifise in wiiicli the screw- micrometer cve-picce or the pUn of " Joublo 
TiBion" are used. (T.) ^ 
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tboae of organic origin, causes the diameter of the air-bell 
after a certain time to become notably diminished. We 
must not therefore rest satisfied with a single measurement, 
but take each set of dimensions again and again, and use in 
the final calculation the mean results of all. 
Let us now suppose : 

Distance between object and air-bell . ^ a. 

Diameter of the object ^ A. 

Diameter of image = c. 

Diameter of the air-bell c= d. 

The index of refraction will then be obtained by means 
of the following formula, for which I am indebted to my col- 
league, Van Bees : 



iac 



But as c may be : 
pared with fi. 



igarded as infinitely small when i 



iW\^ 



Aac 



The use of this formula enables us to deduce the refractive 
index with certainty to the third decimal place, btit only 
when the above -mentioned conditions are attended to, and 
the final mean of several measurements is used as the basis 
of calculation. When a thicker object-plate, and especially 
when a larger object is used, there arises the necessity for 
difi'crent corrections, which cannot be neglected, and which 
render the computation troublesome and its result less 
exact. 

If, as in the arrangement which I have recommended. 



= 100, fi = 



n general, if i =~~, then. 



1 /I , 

= 2+ Vi + 2 



Some results obtained by this method may be here sub- 
joined, in order that the reader may form an estimate of the 
degree of accuracy of which it is susceptible.* 

' Tile first two examples [oken fiom Qitrtiijg »it &11 thitt we gi*c 
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n = lum 

„ l-345r 
„ 1-3494 
„ 1-3496 
„ 1-3460 
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Extrame di£fennoe of measures 
Brobkble emn of meaa . . . 



11=^1-3181 
. . » 0-0069 
. . <» 0-0006 
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By 
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No.l 
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' Extreme di^rence of mewma 
Frabable error of mean . . . 



11 = 1-8413 • 
„ l-a4Sl 
„ 1-M74 
„ 1M64 . 
^ 1-8436 

«=> 1-8480 

— OKXMS 
= OKWOT 



III. Moser'a Method. 

An account of this method is contained in the ' E«per- 
torium der Physik,' v, p. 395. Moaer uses an object-pipce 
of long focuB, taken from a common reading-microsci^, and 
fixed at one end of a tube of at least fourteen inches in 
length, to the other extremity of which an eye-piece is 
adapted. The refractive index of a transparent plate vith 
inrallel surfaces, or of a layer of fluid, is then found by the 



fcllowing formula -. x=:r 



('-D 



When 



object i 



troaght into focus, and the refractive medium then inter- 
posed, the tube must be lengthened, or rather the object- 
gbias "withdrawn to a certain distance, in order that a distinct 
mew ^£ the object may be obtained. The difference between 
these two focal distances is then called x, the thickness of 
the interposed refractive medium is termed r, and the index 
of irefraction = n. 

IV. Berlin's Method. 

This method was communicated to the French Academy, 
ibrongh Regaxalt, in April, 1&49, &iid & full account of it 
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was published by Bcrtin himself in the ' Ann. de Cbimie et 
de Physique,' 1849, xxvi, p. 288. To determine the refrac- 
tive index of a plate of glass, he proceeds as foUowa. A 
micrometer is used as an object, and its amplifications ob- 
served— /»■»(, aa it lies on the glass plate ; second, as it lies 
beneath it; and, (htrii, as it rests on the stage without the 
interposition of the plate. In the course of these observa- 
tions the object-piece must remain a fixed point, and the 
necessary motion be given to tlie eye-piece only. The suc- 
cessive amplifications, in the above order, are termed G, y, g, 
and the formula for finding the index of refraction is 
y G~g 

■When the plate ia very thick, it is better to compare it with 
another whose index is alreatly known. Then, 



iM)=.izi 



-0 



This method, like all the others which we have had occasion 
to describe, is also applicable to fluids. It is said, that its 

[ posaible error cannot exceed 1 in the second place of deci- 

I inals. 

Note.— Of the comparative value of these four methods 
I have had no opportunity of judging ; hut on applying 
the second to the determination of the refractive power of 
water, turpentine, castor oil, and other fluids, I have found 
its results very uniform and satisfactory. (Trans.) 



Archives of Medicine. Edited by Lionel Beale, M.B. 
London ; Churchill. 

This is the first niirabcr of a new medical periodical, but 
how often it is to appear the editor does not infonn us. The 
object of the editor is to publish papers of a more thoroughly 
Bcienlific character than are usually found in medical perio- 
dical literature, and to have these papers freely illustrated. 
The subjects on which he wishes to receive papers are as 
follows ; 

1. Practical clinical observations. 

2. Original researches in Physiology and Pathology. 

3. Chemical and Microscopical examination of the solids 
and fluids of the body. 

A: Descriptions of scientific processes. 

5. Condensed reports of researches published elsewhere. 

The distinguishing features of this first number are the 
papers devoted to chemical and microscopical research and 
the accompanying lithographic plates. Of coiirse microsco- 
pical examination is only one means pursued in the investiga- 
tion of healthy or diseased structures, and in most of the 
papers in this first number we have observatious recorded by 
the use of the micj^scope. As an example of the papers wc 
republish one by the editor. 

" Oil Ih Mantier in ichich the Drautiagi illiairatiiig tit Paptn hate bttn 
madt, and of obtaining Lithogi-apht from Ulieroieopical Dramngi. 
"\ hnvB iilwajs felt it verj desirable that tlie description of acieoliQo 
observations sbould be curtailed as fur eis is oouaistent wiili Bccurac^ aud 
perspicuity in llie stuteiiieDt of tlie results, aod it is mj dealre, u far as 
possible, lo Bee drawing l&ke llie |ilace of long und uecesiaril; tedious 
descriptions of observations. Instead of alludius to llie dimensions of an 
oliject in tbe text, llie reader nil! be referred to llie scales appended to everr 

SUte, and with the aid of verj little trouble, tlie diumeter of ever; objeti 
epicled may be readily asceriaioed. Tor all ordianrj purposes it is ouIt 
neMssarj to compare roughly the size of the drawing wiili l!ie scale magui- 
Ged in the same degree na tho specimen itself, but in those instanees where 
great uccuraej is important, a pair of eompassca may be used. 

"IncompriDstbc representation of the sime object delineated bydiSereat 
observers, it will be ofleti found that great ooufusiozi has been produced ii 
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conseqiiencc of the magnifjiDg pnwir of the object-glass not having been 
Bccurateljascertsincd, nod an object !.aid to be magnilied m the Mtme degree 
by two Butboritie! is not nnfreqneutlj represeutecTniuoli larger by ojie dim 
b; the other. Tliis arises from Iho magniriing pover of the gUsscs not 
haviog been accurate!; Bscertaiacd. 

" t cauDot loo strongly recommenii all mioroseopic obtserrers to ascertain 
for UiemsclTcs tie magniJi/iMa pateer of wwy objeel-gtats, and to prepare, in 

"■ presentlv to be described, a trale of meamremait 6y leiiei Ikt 

-ifetiery ^tel fan ke at onrt atnertuiHe'L 

"The iuconvenieuce of not being acq^aaiuted with the oumber of diameter* 
vMch anj object represcDlcd in a drawing is magnified, hu been ofteu^clt; 
lor without this it a inipouible to judge of it^ real siso. Aiid, on tlie other 
hand, tlie annoyance of reading a long deseription of minute objects, difler- 
ing alijjhtl; in bieo &om one another, the dimensions of vrhicb bare been 
accurately noted, \» very great ; while do corresponding adTnntagc is de- 
lired from such minute meaanrcments. The text becoEncs occupied with a 
ronltitude of figures of hut lillJe interest to the render. At tbc some lime, 
it is very desirable Ibit the careful observations of different persons should 
be readily comiKtrBble with each other. Elaborate researches are not un- 
tiret|ucntfy deprived of much of Iheir value in eonscqueace of measurements 
haTine been carelessly taken, or the magnifying pover of the glasses 
wivngly expresaed- 

"Tbeplau of appending to every microscopical drawing a scale magnified 
in tbe same degree aa the object represented, supersedes the necessity of 
giving measurements in the text, while it is free from any of the objections 
kbove referred to. I propose to describe briefly a very exact, and at the 
aametimesverysimplc, method of applying scales to microscopical drawings. 
All the drawings illustrating the editor's papers may be measured by the 
■Oiles at the bottom of Iho page, and bo strongly recaiiimends all oonlri- 
botort to follow the same plan. 

"To carry out this it is necessary to aseertnin the magnifying power of 
CTcr; object-ghiss, and to be provided with a singe micrometer divided into 
lOOths and lODOths of an inch. 

"Mode of aicrrlainiiiff iAemiffiti/yifig poKcrof the objeet-glatt.* — A glajs 
micrometer divided into lOOths of an luch is phced in the focus of tlio ob- 
ject-glass of the microscope, which is arranged borizontaliy. The neutral 
lint gkss-reflector it Glled to tlie extremity of tbe ef e-piece, and tbe light 
oarefully arranged so as to reader tlie micrometer hnes distinctly vitiible. 
Caro must, boweter, be taken that the distance from the object-glass to the 
reflector is the same as from the latter to the paper beneath it, upon which 
the magnified micrometer hues may now be traced. A four- or sii-inch 
■oale accurately divided into lOtlis of an inch is now applied to the magnified 
lOOths of an inch, and the magnifviug power of tbe glass is at once ascer- 
tained. Suppose each msgulfied lOOl.h of on inch cofers 1 inch, the mag- 
nifying power will be 100 diametei's, if an inch and 3 tentlis 130 diameters, 
if 1 lanthi of an inch 40 diameters, and so on, each lOtb of an inch corre- 
apondiag to a magnifying power of ten limes. 

" If wo wish to ascertain the magnifying power of one of the higher object- 
"'" , a micrometer divided into lOOOths of an inch should be employed 
[ of the one just idlnded lo. In this last case, each tenlh of an inch 



* "This mode of measuring is alluded to in several works on tbe micro- 
tcope, but the editor considers it sufficienlly important to repeat here, 
especially as the drawings illustrating papen published in the ' ArcluTCi ' 
have been copied in this maiinei." 
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upoa the scale cori'espoQils tu n niagnifjing power n! onr hundred, instead 
of ten diornetcrs. A.nT traclioiial parta can be readjij ealimalcd if we Lave 
a verj acruralrlj divided scale. This process must be repealed for every 
obiect-glus, as well as for each different eye-piece emplojed witL the several 
objectives. 

" To caeeriain the Diameter of ait Object. — It an object be subatilntcd for 
the micrometer, and its ouiline carefully traced upon paper, its dimensious 
may of course be easily ascertained b; comparison with the micro meter lines. 
The magnified power used being the tame in both cases. 

" In order to apply tiiis jilan to inicroMopical drawings geoerally, the fol- 
lowing seems to oe the simplest method of proceeding, and sares mucli 
trouble. Scales are carefully drawn upon gummed paper ; the magnifying 
power, and the micrometer employed, being written Bgajost them as repre- 
sented in the plates. If a number urc drawn logetber one of the rows can 
be cut off and appended to the paper upon which the drawing, magnified of 
course to the same degree, lias been made. This is the plan 1 have follotTGil 
in all the drawings which illustrate my observations, and the scales liave 
been copied in the lltliographs. All magnifying glasses of the same focus 
do not magnify in precisely the same degree, so lliat it is necessary for every 
observer to aacertaja for himself the magnifjing power of his lenses, and he 
may construct little tables in the manner I have destribed. 

" In order to make an accurate microscopical drawing, the image of the 
object is carefully traced on paper with the aid of the ghss-reSector; and 
afterwards finished by the aid of the eye alone. In order to obltun the size 
accurately, care must be taken that the distance between the reflucU)r and 
tbe paper is the same as that between the former and the object-glass. The 
drawing having been finished, one of the scales made as above described maj 
be gummed on in one corner of the paper. 

" Of Draxing ObjeeU in the Mieroieope, from ahieh il it inlmded to iaht 
Litkoarapht. — The Lithographs illustrating the papers io tbe present number 
haveDecD made bvcopynig the image, with the aid of the reflector, on trans' 
fer-paper, with litiiographic ink or oUolk.' 

" Tlie drawing on tlie transfer- paper being complete, is transferred to ft 
finely grained tilbographic stone and properly fiieu; impressions may then 
be taken tiS."^ 

All the papers in this number have greater or less merit, 
and we can cordially recommeud Dr. Beale'a ' Archives ' to 
the patronage of our medical readers. 

* " Tbe best transfer-paper for this purpose is made of India paper. Tbs 
ink and chalk can be purchased at any lithographer's. Fluid lithograpbia 
ink answers very well, and was used in making the drawings." 

t '"The drawings have all l)eea carefully copied from Die objects them-t 
selves on trajister-paper in my house, and than transferred to the stone. 
The transfers have been made nud the impressions printed off by Messrs. 
Harrison and Sons, of St. Martin's Lone, and it is ouly right that I should 
iliank those gentlemen for the trouble and interest they have taken, and tor 
the kindness which thej and tbeir workmen have always shown in carrying 
out this plan of prodocitig the drawiogi, as well as other suggestions whicn 
have been made. 



OAEPBNTKR, ON ZOOLOQT. 



I 



The Microscope : Us History, Construction, and Application. 
By Jabez Hogg. Third Edition. London : Rontiedge. 

Whbn Mr, Hogg's work first appeared, we predicted for 
it a large ^e, on account of its eiiccUcut illustratious and 
low price. He tells us, in his preface to this, the third 
edition, that two editions, of five tliousand each, have been 
sold, thus fulfilling our prophecy. "We know, also, that other 
works have been equally successful, affording a gratifying 
proof of the extended interest taken in microscopic researches. 
In this third edition, Mr. Hogg has taken the opportunity 
of adding much new matter, and bringing up the information 
it contains to the time of pubhcation. 



Zoology ; being a systematic account of the Genial Structure, 
Habits, hislincts, and Uses of the principal families of the 
Animal Kingdom. By W. B. Carpenter, M.D. Vol. I. 
A new Edition, edited by W. S. Daj-las. London : 
Bohn. 

We call attention to this new and cheap edition of Dr. 
Carpenter's work on Zoology. It is now published in Mr. 
Boiui's series of standard scientific works, and has been 
brought up to the present requirements of the science of 
loology by the aid of Mr. Dallas, whose scientific labours as 
a soologist are well known. 




Microscopical Society, October 21*/, 1857. 
Geohge Shadbolt, Esq., Presideiit, in the chidr. 

A paper was read by Dr. Donkin, " Oil tl»e Marine Diato- 
maccie of Nortliumberland, with a description of twenty new 
species. ('Trans.,' p. 12.) 

Another paper, by T. S. Ralph, Esq., " On a Mode of Illu- 
minating Objects," was read. 

November 11/ft, 18S7. 
Georqe Shadbolt, Esq., President, in the chair. 

H, W. Lobb, Esq. ; Samuel Mason, Esq. ; John May, 
Esq.; Thomas Spencer, Esq. ; and G. Y. Sharpe, Esq., wctg 
balloted for, and dnly elected members of the Society. 

A paper, by T. S. Ralph, Esq., " On a Mode of Perforating 
Glass Slides for Mounting Objects, and on various methods 
of Mounting Objects in them," was read. ('Trans.,' p, 34.) 

Mr, R. i. Farranta made the following remarks : 

"The author of the paperjust read has noticed the want <rf 
a medium in which moist specimens could be mounted and 
preser^'ed, the requisite properties being that it should ' ms- 
cify' and be readily miscible with glycerine and with water. 
This want is, in part at least, supplied by the gelatine me- 
diujD of Mr. H. Deauc, the formida for which was given in 
the third vohune of the ' Transactions ' of this Socie^, but 
which the author seems to have overlooked. This medium is 
rendered fluid by heat, the necessity for which in many cases 
precludes its use. In its stead I have for some time used a 
mixture of gum and glycerine, which I find suitable in all 
cases where the gelatine medium is proper, while it may also 
be used for mounting some other delicate structures for 
which the gelatine would be unsuitable. Gum in eolutios 
was, some years ago, extensively tried as a medium for 
mounting microscopic objects; but its tendency to crack 
when dry (by which it frequently happened that" the object 
immersed in it was spoiled) was found to be an insuperable 
objection to it* use, and it was, I believe, entirely super- 
seded by Canada balsam. Now the tendency of the gum 
to crscJc on drying, may be aVtogetVet y"^*^^'^ ^'S *■''* 
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addition of glycerine to the solution : the proporliouB I have 
used are equal parts of gum, distilled water, and glycerine; 
to pre»-ent the growth of minute algte or funp^ in tlia 
mixture I have added a little arsenic. The following ia 
the formula I would recommend : Boil together, in a Flo- 
rence flask or porcelain capsule, 3 grains of arscnious acid 
aud 2 fluid oimces of distilled water ; when cold filter through 
paper. Take of this arsenical solution 1 fluid ounce, of pure 
glycerine 1 fluid ounce, of pure gum acacia 1 ounce (Troy). 
The gum should be dissolved without heat ; a fortnight or 
longer will be required for its complete solution r in the 
mean time the mixture should be occasionally stirred with 
a glass rod ; it will be well not to shake the bottle so as to 
froth the mixture, for air introduced is retained with great 
tenacity, and many days elapse before it entirely disappears. 
If due care be taken in selecting pieces of gum transparent, 
bright, and Jree from impurities, the mixture will not need 
filtering; if, however, foreign matters have accidentally 
gained admission, the best substance through which to strain 
the mixture is fine cambric, tlirough which a considerable 
quantity of clean, cold water has been made to flow, so as to 
wash away any dust or loose fibres of the fabric which might 
find their way into the mixture. This is an almost saturated 
solution of gum ; it has nearly the consistence and appear- 
ance of fresh, pale Canada l>alsam, and is to be used in the 
same way, but without heat. The portion of the liquid 
which extends beyond the thin glass cover, soon dries (the 
water rapidly evaporating), the residue being a tough elastic 
compound of gum and glycerine, strongly adhering to the 
glass, and with no tendency to crack. The superfluity may 
be cut away with a knife, and any remaining smear be re- 
moved by a piece of soft rag moistened with clean cold 
water. The specimen may be left in this state like an ordi- 
nary ' balsam-mounted ' object ; or the edges of the thin 
glass cover may be coated with any of the cements commonly 
used for that purpose, or (which I prefer) a piece of tinfoil, 
with a hole of appropriate size, may be placed over the cover 
and be cemented to the slide with a solution of Canada balsam 
ill ether. . The most delicate structures are well shown and 
preserved in this medium — such as thin sections of recent 
vegetables, starch corpuscles, mycolinm, and sporules of fungi ; 
cells, vegetable or auimal ; the thin, delicuto membrane of 
small hydatid cysta, &c. Pathological specimens, so difficult to 
keep nnchanged for more than a short time, have been better 
preserved in this medium than in any other with which I am 
Bcquuntcd ; cancer cells, for example, ba\e hcca lsK\it \m\sA.- 
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tered iu their optical charactera for a period of two yeare ; 
beyond this my experience docs not extend. I indeed have 
no reason for supposing that speeimens which liave remained 
eo long unehangeil should not contiime well preserved ; fur- 
ther experience will, however, afford the surest means of 
determining the sufficiency of the medium as a preservative. 
Some recent and moist stnicturcs, animal and vegetable, 
admit of being mounted in Canada balsam without being 
preriously dried ; the advantage of this is, that the parts of 
an object are not distorted, as must, to a greater or less ex. 
tent, always happen when a specimen is completely desic 
cated. The manner of proceeding is aa follows: Take the 
specimen from the water or other liqiiid in wliich it has been 
prepared, let it drain a little, and then immerse it in rcctiiied 
spirits of wine ; after a short time (varying from one or two 
to ten or fifteen minutes, according to the size and thickness 
of the specimen), remove it from the alcohol, and, after 
draining, place it in methylic alcohol, otherwise known as 
pyroxilic fpir'tt, pyro-aceitc spirit, kc. After allowing it to 
remain a few minutes in this liquid, it may be removed, 
drained, and immersed in spirits of turpentine, on being 
taken from which, after a few minutes, it may be placed in 
balsam, and be proceeded with in the usual manner ; tlie 
balsam ought to be sufficiently fluid not to need the employ- 
ment of heat. It is recommended to pass the specimen 
from common to methylic alcohol, and thence to spirits of 
turpentine, because the turpentine mixes more readily with 
the latter than with the former ; observe, however, that 
the spirit referred to is true tnetki/Uc alcohol, or pyroxilic 
spirit, not what is commonly known as viet/u/lated spirit, which 
is common alcohol contaminated with wood-naphtha, &c. 
Injected preparations are well preserved and displayed in 
this way ; there is no displacement or distortion of parts, and 
while the vessels are shown in their true position and rela- 
tions, the object is more securely and permanently preserved 
than if mounted in a cell with liquid in the ordinary manner ; 
for, notwithstanding the greatest care cells will leak, and 
there are I believe few collections wliich after a lapse of four 
or five years will not contain cells into wliich air has passed, 
and from which a corresponding quantity of the original 
liquid has escaped. It has been said that this way of 
mounting objects in Canada balsam is neither original nor 
new, and in order that merit may be given where, it is 
said, merit is justly due, reference has been made to some 
heautifid preparations of the nerves, &c., by Dr. Andrew 
Clark, pat up ia tJiis way a year and a b&lf or two years ago. 
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I reply that I do uot claim any merit either for originality 
in proposiug, or tor priority in using tliis plan, wliich indeetl 
16 likely piioiigb to liave occurred to many persons who have 
been much occupied iu preparing and mounting objects for 
the microscope ; aa, however, I thought it uot uulikely that 
this method might be uukuown to aome persons present, and 
judged also that the place and the occasion were proper, I 
ventured to mention it. Perhaps I may be aUowcd to add 
that I have specimens of injections prepared and mounted in 
this way as iong ago as 1850, and though at first I had 
recourse to this method but rarely, being imcertain about its 
permanence, I have now for several years mounted ' injec- 
tions ' almost exclusively in this way, either in cells or 
without them, as the thickness of the specimen required. I 
have also a pretty extensive series of sections of the roots, 
woods, and barks of the Materia Medica, prepared and 
mounted iu this way, with the advantage of well-secured ob- 
jects, without falsification of the optical characters of the 
structures." 

Mr. Wenham said — " Having had considerable expe- 
rience in working glass, for optical purposes, I may state, 
that I frequently make use of liard steel with turpentine for 
rapidly reducing to fonn pieces of glass chucked in the lathe. 
I take a three-square saw-file, and grind away one of the 
faces as it loses its keenness and becomes worn ; this con- 
stantly leaves two sharp serrated edges, which are applied to 
the revolving piece of glass, ' overhand ' or in the way that 
a spoke-shave is used, supporting the file on the T rest, 
which is raised nearly level with the top of the work. 
I also employ turpentine for drilling glass. If the drill is 
made of the hardest east steel, and hardened by quenching 
in dilute sulphuric acid, without being afterwards tempered, 
I can drill an eighth-inch hole through a plate of glass one 
inch thick in about one minute. The drill should be 
sharpened on both sides, so as to cut either backwards or 
forwards, and is best worked by the Archimedean drill-stock. 
Most glass is somewhat softer than hardened steel, but if 
the attempt be made to drill glass dry, a very intense heat is 
generated on the cutting edge, which destroys the temper 
and softens a very minute superficial film of the steel, which 
w then rubbed away, leaving a round edge unsuitable for 
cutting. The turpentine does not act in any peculiar way 
upon the glass itself, but its extreme fluidity and penetrating 
quality enables it to bathe the end of the drill during its 
rapid rotation, and by thus keeping it cool its hardness is 
mwntaincd. For glass- turning I prefer old turiientine, as 
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it does not evaporate quite so readily. There is another 
point that I may notice in the paper that has jnst been 
reud. The author mentions that by cutting off the heads 
of fliea and grasping one of them between the finger and 
thumb the proboscis witli all its apparatus will be pro- 
truded in the Byrametrical arrangement proper for mounting. 
I invariably n^akc uae of this method. Take the proboscis of 
the blowfly for example. Tlie flies are best when very young, 
having been hatched in a dark box, otherwise their probosces 
will be opaque and more intractable tl(an when they have not 
been hardened by exposure to air and light. Having cut off 
the heads, they should be macerated for some hours in water, 
then on grasping the head between the finger and thumb, the 
proboscis will become highly inflated (indeed if the pressure 
is too great it will burst), then nip it between two slips of 
glass, having a small clastic band around them, to spring 
them together, now cut off the head, and leave the proboscis 
under pressure until it is dry ; it will then retain its form, 
which will be quite symmetrical, and may be finally mounted 
in Canada balsam in the usual way." 

After some remarks from Mr. Brooke the discussion dosed. 

The final Report of the Committee " On the best uniform 
method of attaching Object-Glasses to Microscopes," was 
read. Resolved that it be received and adopted. {'Trans/ p. 

3a.) 

December Wi, 1857. 
Geoeoe Shadbolt, Esq., President, in the chair. 

Captain John Peel, 14, Ulster Place; Geoffrey Bevington, 
Esq., Wandsworth Common; J. J. Harding, Esq., 1, Barns- 
bury Park ; J, W. Marker, Esq., 21, Upper Bamsbury Street, 
were balloted for, and duly elected members of the Society. 

A sliort paper by Mr, B. J. Nowell was road, "On tho 
Menai Straits as a locality for the Collection of Diatomaceae." 
The author adverts to the fact that the mud of which some 
portion of the shore is composed is particularly rich in Dia- 
tomaceie, and states that the gathering is best pursued be* 
tween high and low water mark, the surface and the bottoms 
of the little pools being skimmed in the usual manner. The 
united proceeds of these skimmings are to be placed in a 
shallow vessel and exposed to the sun for some time and then 
re-skimmed. It is then recommended that the usual manipu- 
lations with hydrochloric and nitric acids, assisted by heat, 
should be performed, the " result being a collection replete 
with beautiftti forms." Some slides containing the forms 
collected ia this way haiing been transmitted by the author 
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to tbe President, that gentleman fiimislied the meeting with 
the folloiring list of species observed by him on the in- 
spection (cursory) of a few slides, and firom which the rich- 
ness of the locality may be judged of. 



T or Species or Diatoms noticed i 
Coidnodiiau radiatut. 

„ eieeiUrieK). 

Supodamt leutplui. 

„ >/™. 

„ radialiif. 
Aclinixycliu ttitdulaiut. 
Jelinophania iplfndeiti. 
Trieeraliuti faviu. 

„ e/liplica. 

„ oBipkiibana. 

PlevTOsii/via ballicum. 



Wijii reax. tub Mehai Stbait 
PlevTosigma axffulaiiim. 



> ». sp 

Grapimalopiora marina. 

„ lerpeiitiiia. 

Melotira macHlata, 
OrtkimiTa arenaria. 
Biddulphia rAoiKiui, 

„ iHfgida. 



" On a peculiar Lar\'te Form resembling Pluteus," by Dr. 
Cobbold. ('Trans.,' p. 50.) 

" Directions for Making Spheniles of Calcareous Salts, with 
Bome Observations on Molecular Coalescence," bv G. Rainey, 
Esq. {'Trans.,' p. 41.) 

A discussion followed the reading of this paper. 

Professor Quekctt stated that he had observed crystalline 
spherules in the urine of the horse, in a specimen which had 
been kept for many years in the Museum of tlie Royal Col- 
lege of Surgeons. 

Dr. Carpenter thought Mr. Rainey's observations very 
important ; but he believed that in shells there was a true 
cellular stnicture. 

Dr. Lankcstcr said that Mr. Rainey's obsenations were 
interesting in connection with those made by Mr. Sorby 
on the physical causes producing the Oolitic structure in 
rocks. 

Professor Busk referred to an oolitic deposit in the lake of 
Mexico, which was produced, not by physical causes or spheru- 
lation, but by the deposit of calcareous matter on the surface 
of the ova of an ii^ect which lived in tlie lake. The ova, 
when recent, were eaten by the natives; but those which 
were not taken for this purpose became cemented into a true 
oolitic petrifaction. 






Vm te fatOBBlrtng additiona to the Zoophytolopr>cal 
VKuut <]/BCaddn^ ocmtuiied in the following list, we have been 
indebted to Bb. J. Tatei Johnson, so well kjiown as an 
Mriidaoiu coUiTator o£ the natural history of that island, 
And more. mgeatEij of ito marine productions. It is ueedleas 
to inairt VBfoa Qte imjwrtaiice of contributions from such a 
kiediiy toirarda a mom ooinplete knowledge than wc as yet 

I df tite geognqdiicalL disposition of species ; but the 
' ap[j of such a short list as the pi-esent 

I 'to ifldicate &at> ao f ar as its Zoophytology is con- 
oecned, Hadeiia fonns a connecting link between the Medi- 
ttRanekii, oft the rate hand, and with the Western and 
By t eru ahorea of Africa and of South America respectively, 
on tiw odier ; onmected with the latter, perhaps, through the 
intervention of the Ehilf-weed. 

The nomber of species comprised in the collection is about 
twenty-four, of which twenty belong to the Polyzoa, and four 
to the class of Sertularian Hydrozoa. 

The Polyzoa are arranged in the following families, with the 
characters given in the ' B. M. Cat. :' 

1. ScrupariadEE. 

2. SalicornariadK. 

3. Bicellariadie. 

i. Membraiiiporids. 
B. Celleporidie. 
6. Seleaariada. 



Class. POLTZOA. 
1. Sub^order. Cbeilostokata. 
1. Fam. ScRUFABunx, Gray. 
1. Gen. EmeraUa, Lamx. 

Vnicellaria, BUinville. 
1, E. Lo/oiUii, Andoujn, 'Expl.,' p. 248; SaTJgn;, 'Egypt,' pi. liii, 
fig. s. 
This beautifiil and very remarkable species belongs to the 
AfediteiraBeau Fauna, occurring on tW cuo&t of Syria. It 
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probably deserves to be raised to the rank of a distinct 
generic type, in whicli case the name of Eiicxatea (And.) 
might be retained for it and the E. Cordieri of the same 
author. 

3. Yam. SALicoxsiTiitox, Busk ('B. M. C.,' p. 15). 

2. Gen. Nellia, Buak (' B. M. C.,' p. 18). 

1. N. Joiiuoai, n. ap. PI. XIX, fig. 3. 
Front ot cell pjriform, poicled at bottom ; margin raised, tliiok, smooth. 

Muulh semi-orbicular, lower lip straight. OtIccU (F). 

Btti- Mftdeirn, Johnson- 
Two small fragments only occur of this apparently distinct 

form. The natural size is shown in the plate. 

3. Fnm. BiCELLAMiD^, Busk (' B. M. C.,' p. 41). 

3. Gen. Sir^x/a, Oken. 

1. B. ffraeitis, n. sp. PI. XIS, fig. 1. 

Cells biserial, elongated, of nearlj uniform width throutthout ; a short spine 
on each bdrIc of the aperture. Aperture not eiteudingljclow the middle of 
the cell. Avicalaria capitate, blunt (?}, of UDiform size. 

B^. Madeira, Johnson. 

Although, in the character of the cell, this species ap- 
proaches in some respects near to B. ptumoaa, and in the 
nnmbcr of spines to B. turhinata (Alder), the comparative 
shortness of the apei-ture and, above ail, the estremely dif- 
ferent habit, so far as that can be judged of from the small 
specimen seen by lis, appear to afford sufficient grounds for 
its being regarded as distinct from either. 
3. B. Jtabtllala ? Tliompson. 
a. Tar. bUeriata s. Dilrupce. 

Although we have named the form as above, it will 
probably have to be regarded as a distinct species. Its 
habitat is very peculiar, and as in the very numerous 
specimens shown to us by Mr. Johnson, the most remark- 
able uniformity was exhibited, both in this respect, and in 
general size and habit, and no indication whatever existed of 
a nearer approach to the usual form of B. fiabellata, this 
supposition is rendered the more probable. The Bugula 
always grows in a small tuft, about half an inch in height, 
and consisting of three to four narrow branches, close to the 
moath of a species of Ditmpa [D. aaiminata). It might on 
this account, perhaps, be denominated B. Ditrupa. A figiu« 
and fuller description of it will be given in a future number 
of the 'Journal.' 
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i. Funi. UBMBKANIKIBID.E, Buslt ('B. M. C' 
i. Geu. Meinbraiiipora, Blainsille. 

1 . M. tHbereulala, Bosc. Fl. XVIII, Gg. 4. 

Cells oval ; raamb granuiar ; aperture pnttiBlly filled in all round bj an 
irregular JEigged calcareous CK]>aitaLon ; twci to four blunt spines or tubercles 
above Ibe cell, often united iuto a sbglo bifid kuob. 

Uab. Madeira, Johnson \ Rio de Janeiro, M'siW"""?; Gnlf-weed ■*»?«,■ 

FItaha talerevUta, Bosc, ' Vers.,' 2d ed., t. iii, p. 143 {ex. »gH.) 
VUslm membraHacea, Esiwr, ' Tluslta,' pi. v. 

This very abundaiit and extensively spread species we had 
formerly confounded with M. memhrnnacea (' B. M. Cat.,' 
p. 56, pi, Ixviii, fig. 2), with which, on superficial inspection, 
we regarded it as identical, until our attention was directed 
to it by Mr. Alder, who was inclined to consider it as dis- 
tinct from that well-known form. We are inclined to regard 
this opinion as correct. The way in which it covers the air- 
vesicles o( Fucus nutans with its beautiful calcareous network, 
and spreads over the surface of other Puci, closely resembling 
the liabit of M. membranacea, taken with the circumstance of 
each cell being crowned with two short tubercular spines, on 
a cursory glance naturally induced the supposition that the 
two forma were identical. They differ, however, in several 
important particulars. M. tuberculata appears to be far more 
calcareous than M. membranacea. The front of the cell is 
not oblong and angular, as is usually the case in the other 
species. The margin in M. membranacea is thin and smooth, 
and the area is not encroached upon by a calcareous ex- 
pansion. The spines, also, as Mr, Alder points out, in M. 
membranacea are usually, in part at least, flexible or corneous 
(though this is not always the case), whilst in M. tuberculata 
they appear to be invariably calcareous, short, thick, and 
blunt i and in the older cells usually united, so as to form a 
transversely elongated tubercle, thicker and more elevated at 
the sides. The form appears to be confined to the South 
Atlantic, and it is very generally met with on the Gulf-weed. 
With respect to the appellation, it seems quite clear that this 
is the form intended by Bosc under the name of Fluatra 
tuberculalu, and there is no reason, therefore, that hie desig- 
nation should not be retained. Esper's plate {we have not 
been able to refer to the text) is a very good representatioa 
of the species as it occurs on Funis nalans. 

Our figure gives a bad idea of the M. tuberculata, and a 
better will be given in a subsequent number. 

2. M. irichophora, a. b|>. PI. XVIII. fig. 2. 

Pcout of celt oval, expanded below vai tatAtwtxA shotc ', murgin smooth 
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or Teiy fainllv grnuulnr ; no (calcareous cipaDsion; one or two Terj lung, 
tlender, liuir-iJkc nmrgiual spines on cilhet aide of Uic upper part of tlie 
OeU. Oticell small, imnierBed ? 
ITa6- Uadeini, Johnson (on slitll). 

The only form with whicU this can be coiifouuded is M, 
Flemingit, Busk {' B. M. Cat,,' p. 58, pi. Ixi, fif{. 2, and pi. 
lixsiv, figs. 4 — fi), but from which it is clearly distiti^piisb ed 
by the characters above given, and especially by the absence 
of any calcareous eipansion, and the extraordinary length and 
■lendemess of the hair-like spiucs. 
3. if. , n. sp. 

A figure and description of this species will be given here- 
after. 

6. Oen- Lifralia, JolinBOQ. 

1. L. datoma, n. sp. PI. XVUI, fig. 1. 

Celb pjriform, attennatcd below. Moutii semi -orbicular, vriLh a straight 
lower lin, sepamCed otil; bj a nitrtow bar from an aviculnrium, the opeoinz 
of wtrick ia ncarij as large as the mouth, the two openings being encircled 
by a raised border commnn to both. A doiiressvd space on the front of tlie 
cell, the boUoin of wiiich is perforated with ail or setcn pores. A row of 
distant pores aroimd the border of the cell. 

Eab. Madeira (on fueus ?}, Jolinson. 

From the form of the small fragments in our possession 
they would seem to be growing all round the slender 
branches of a fucus, but the species may turn out to belong 
to the ligolate Escharie. 

3. L. t^lffarU, Moll. PL XVIU, fig. 3. 

Cells OTol, convex ; surface ^ubgranular, Moutb scmi-orblcular, lower lip 
straight, with a median notch. Three or four superior marginal spines. 
Ovioell small rounded. A slender Tibracolum on each side of the cell about 
the middle. 

Sai. Madeira, Johnson ; Meiiilerraneao, Moll. 

Octora mlgarii, Moll., ■ Esohara,' p. 55. pL iii. Eg. 10. 

Eieluinna tulgari; Lamarck, ' B. d. d. s. V.,' 9d ed., t. ii, p. 831 (ru-. 

tjin. E. Dulerlrci). 
Celiepora vulgaris, Lamx., ' Hist^' p. 9*. 
From Moll's account, and the name he has given to this 
ipecies, it wo»ild seem to be very common in the Mediterra- 
nean. 

3. L. r n. sp. 

This species will be afterwards described and figured. 

4. L. , E. sp. P resembling L. aenlneoia. 

This species will be afterwards described and figured. 

G. L. tetMoi, n. ap. 
Tliis species will be afterwards descriWl ^tiA ft^wieA.. 



0. Z. radiala, Moll. 

Cells sub-ova), marked in front with radiating lines of porea, iu a circum- 
scribed, nearlv circular, rnised snscc, usually not occnp^iue tlie cutire front 
of the cell. Moulb semi-orbiciilar. Four to six mar^nal spLuea. Nume- 
rous long intcrcellukr blunt UTiculnria scattered over tbe polyEoarj. 

Hah, Madeira (on iilitil?), John sod ; MeditermneaD, Moll; Etciara 
radiata, Moll, 'Escham,' p. G3, pi. iv, fig. 17. 

It does not seem quite clear wbetUer this species should 
be referred to Lepra/ia or E»chara, inasmuch as in one of 
the small specimens brought under our notice, it seemed as 
if the growth sometimes rose up in an independent frond 
from the surface upon whicli the rest of the polyzoary was 
spread. We have followed Moll, however, in regarding it, at 
any rate provisionally, as a Lepralia. He states that thjs very 
elegant species covers other zoophytes and shells with a sin- 
gle layer of cells. The cells, as he observes, are much crowded, 
and consequently not unfrcqueutiy deformed and irregular 
in their diajrosition. He describes the radiating line of 
puncta as coustituted of granules, but they are clearly rows 
of minute pores. His description of the aricularia is very 
good. 

5. Fiini. CELLEPORm.A:, Busk (' B. M. C.,' p. 85). 

0. Gen. Celleporu, O. Fabricius. 

1. C. HaiiaHiH?), Jolinat. 

This name is only given provisionally, though it will pro- 
bably prove to be correctly applied. A figure and descrip- 
tion of the form will be given hereafter. 
S. C. ramuloM, lAaa. 

6. Fam. Selehaiuada, Busk {' B. M. C.,' p. 97). 
7. Gen. Cvpvlaria, Lamx. 

1. C. Latfti, Busk ('B. M. C.,' p. 99, pi civi). 

2. a ,n.8p,P 

3. C. , n. sp. P 

Figures and descriptions of these two apparently new 
species of Ctipttlaria will he given hereafter. 

2. Sub-order. Ciclostomat*. 
1. Fain. luuoNBADJt, Boak. 

1. Get). Idmonea, Lanix. 

1. /. AlloHlka, E, Forbes. PI. XVIll, fig. 5. 
Except, perhaps, in its comparatively greater size and 
more robust habit, this form docs not appear to difl'er in any 
material respect from that which occurs in the Northern 
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seas. {Vul. ' Annals Nat, Hist.,' 2d ser., vol. xviii., p. Hi, 
pi. i., fig. 6.) 

2. Fain. Ckisuda. 

Two species of Crisia, one of which appears to correspond 

with C. dentata in a dwarf state, and the other to be as yet 

undescribed, will be figured and described in a subsequent 

number. 

IlYrKOZOA. 

Film. Sebtpiabiad*. 
1, Qph. Serlalaria, I,itiii. 

1. S. ditlicko, Bosc. 

Bab, Madeira (on fucut), Jolioson. 

S. ditticha, BoBc, ' Vers,' 2d ed.. t, iii, p. 131, pi, mi, fig. 2 ; La- 
marck, ' Hist. d. An. s. V.,' p. 154. 
Dymmieiia dulieha, Audouiu, 'Expl.,' I, p. 844; Savigny, 'Egypt,' 
pi. xiv, fir. S ; Lamouroux, ' Hist. U, Cor. flex,,' 
p. ISl; Blainville.'Act.,'p 484. 
Lynamena dUlam, Bok, op. cit., p. 121; Audouin, '£ipl.,' p. 24:3 ; 
Savignj, 'Egypt,' pi. xiv, fig. 1. 
There appears to be no sufficient reason, from anything 
which appears in the excellent figures of Savigny, why 
D. diaticha and di»lan» should be separated. They both 
occur on the Gulf-weed. 

2. S. polgumiat, Linn, (in pnrt). (Ellis, 'Corallines,' pi. ii, fig. b.; 

S. EUiiii, M. Ed«. in Lamarck's 'Hist. d. An. 
s. V.,' Sd ed., t. iii, p. 143.) 

We are indebted to Mr. Alder for the distinction from 
S. polyzomus (Linn, et Auct.) of a species having only three 
denticlcB or angles on the mouth of the cell, in place of four 
which may almost always be distinguished in S. polyzoniaa. 
This species, under the name of S. tritruspidata, is described 
and figured in his Catalogue of Zooph. of Northumb. and 
Durham' (p. 21, pl.ii, fifca. 1, 2). Au additional character, 
however, might perhaps be appended to those there given 
as distinguishing S. tricuspidala from S. polyzoniaa, the 
absence, viz., of four denticles from the mouth of the ovicell, 
both male and female, which always exist in S. polyzoniaa. 

Besides this, however, there seems reason to believe, not- 
withstanding Dr. Johnston's weighty authority on the other 
side, that M. Edwards was right in suggesting that S. 
polyzoniaa should be divided into two species, also distin- 
guished by the presence and absence of the denticles at tlie 
mouth of the ovicell. In the form for which he proposes the 
name 8. Elliaii, the ovicell is clearly represented by Ellis 
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B,) as it is in nature, with four denticles, whilst in that 
-' «»>iied A in the game plate, the o\iceIl is represented very 
like that of S. tricuspidata. In the veiitricose form of the 
cells, however, Gllis'e fig. a differs so widely from Mr. Alder's 
8. tricvjipidttta, that it cannot be referred to that species ; 
80 that it ia not improbable a third species, for which M. 
Edwards would retain the term S, polysonias, may he in- 
cluded ill the Liunean species. 

The differences in the mouth of the o^-icell do not depend 
upon sex, for although a considerable difference may be per- 
ceived between the small white male cell and the larger 
yellow female capsule, in 5. polyzonias, the month has the 
I same conformation in both. 

B 2. Gen. Cryp/olana, B(tsk (Micros. Joum., Vol. V, p. 173). 

- '■ ,- 1, a mm^ b. if. fl xiz. ag.** . 

Jta^ of odbnMoL Polnite pbaj^o or b^infat >i»rtii 

^^IbdUJi JdfiMn. . ' 

;.<niib i^pCMB to.oDDiriitiite a weopA ^nitmt/t <fc» genai 
OrwMaria, 'the-oAer bcKngiBg tD TTeir Zedand, uA ia 
■hnh.tilm mniith nf tlii imTl if jilnliilj liiiiiwiil "" 

ft. Plu» 



A new species, belonging to the P. /nnna^a-group, will be 
described subsequently. 




On StbphanospH£ka fluvialis. Condeiised from tlie Ger- 
man of ProfesaorB Coon aiid Wichuraj iii 'Nova Acta,' 
vol. ixvi, Parti. Bv Frederick Cubbey, Esq., M.A., 
F.L.S. 

Slephanospfuera jiluviulit was first observed by Cohii, ia 
1850, uear Hirschberg, and described iu Siebold and Kolliker'a 
' Zcilachrifl,'* vol. iv, part 1. It consists of a hyaline globe, 
containing eight green primordial cells, arranged in a circle 
in its equator. The globe rotates upon an axis perpendicular 
to the plane in which the primordial cells are arranged, and 
moves actively in space by the aid of cilia, two of which pro- 
ceed from each of the primordial cells, and pierce the hyaJine 
envelope. 

The primordial cells divide first into two, then four, and 
lastly into eight portions ; these portions separate from each 
other in a tangential direction, thus forming a disc round 
which a cellular membrane is developed. Two cilia are pro- 
duced upon each segment, and thus eventually eight young 
StephanosphEene are formed, which eventually escape by 
fissure of the parent-globe. This process was observed to 
occupy about twelve hours. Dr. Cohn has also observed the 
division of each of the eight primordial ceUs into a great 
number of microgonidia, which swarm within the globe and 
escape from it. 

Under certain circumstances each of the eight cells secretes 
a cellular covering, and swims about in the interior of the 
globe in the form of free Chlamydomonas-like cells. Even- 
tually they escape, cither by fissure of the globe or by its 
gradual dissolution, lose their cilia, form a thicker membrane, 
become motionless, and accumulate at the bottom of the 
vessel. If the vessel be then permitted to become thoroughly 
dry, and afterwards be again filled with water, motile Stepha- 
DOBpheerse reappear, from which it seems probable that the 
green globes are the resting- spores of the plant. 

In the Hirsehberg habitat the Stephauospb eerie occurred in 
company with Chlamydococcua pluvialis, the resting-cells of 
ivbicb are with dJlficiUty, if at all, distinguishable from those 

" TrangUUd in ' Annals of Nat. Hist.,* vol. x, pp. 3S1, 401. 
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of Stephanosphsera. In the county of Glatz, however, Cobn 
found another habitat where the Stephanoephfera was pro- 
duced without Chlamydococcus, and accompanied only by 
the red Rotifer, Phitodina roseola. 

About the same time Wichura found a dark red cruat 
covering some depreastons on the surface of the mica- 
Bchist rocks at Quickjock, in Lapland. Upon moistening this 
crust StepbanosphBETK were produced, mised, however, with 
Chlamydococcus. 

Afterwards Cobn and Wichura joined in a series of obser- 
vations on the water from Henscbeuer (county Glatz], the 
results of which fonn the subject of their paper. 

This water was placed (at the eud of August) in vessels 
of common glass, green glass, &c., bo as to test the effect 
of light. In the darker vessels the primordial cells re- 
mained delicate, small, and distant from oue another, whilst 
in the transparent vessels they grew much larger ; and as the 
hyaline enveloping membrane did not extend in proportion, 
the green cells eventually came in contact with one another, 
and became spindle-shaped, with protoplasmic elongations. 
(PI. IV. %. 1.) 

After eight days the specimens grown in the transparent 
and dark vessels respectively, differed bo much from one 
another that they might have been taken for different 
species. 

The size of the resting-spores varies ^ery much, and it 
seems probable that they grow considciably after attaining a 
state of rest. Their colour is deep green (occa^onally 
yellowish or olive], and they have a nucleus, and frequently 
a nucleolus. 

When the water is permitted to evaporate gradually, the 
resting-celU become yellow, and afterwards orange or red, 
and their contents have a more oily appearance. The authon 
found that if the water was not permitted to evaporate, the 
resting-spores, although continuing to live, did not become 
developed iuto Stephanosphferx, but when fi'esb water was 
poured upon desiccated resting- spores twenty-four hours 
Bufiieed for the production of motile Stephanospb terse. 

The following is the process of transformation from the 
state of rest into the motile form. 

The dried resting-spores take up the water, and their 
contents (hitherto somewhat misshapen] gradually fill up the 
cavity of the contusing membrane, and become cloudy and 
granular (fig. 2) ; the border becomes yellowish, and the red 
colouring matter is concentrated in the centre. The cells 
then begin to divide, and the successive forms asiumed in 
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this process will be better understood by reference to figs. 3, 
4, 5, 6, and 7, than by description. In passing from the 
st&te shown in fit;. 3 to that shown in fig, 4, the outer mem- 
brane has gradually become invisible. Up to fig. 7 the pro- 
cess has occupied about two hours. The four daughter-cells 
(fig. 8) begin to quiver, and to endeavour to separate iirom 
one another. Two cilia are now perceptible at the pointed 
extremity of each of the four cells (fig. 9), by the action of 
which the group begins to move as a whole, and in a lahonred 
manner, in the water; ultimately, however, all trac€ of the 
enveloping memlirane and of the glutinous connecting sub- 
stance disappears, and one by one the daughter-cells escape 
and become free. Figs. 10, 11, and 12 exhibit different 
forms of these free daughter-cells, which contain two, three, 
or several granides (amylon ?} and sometimes also vacuoles. 
The sharp end is often prolonged into a colourless beak, as 
in fig. 12. At this period there is no proper cellulose mem- 
brane. At the moment of escaping their diameter never 
exceeds 0010 m.m., but they soon enlarge and attain a 
diameter of 0013 to 0015 m.m. 

Tlieir form and the length of the beak is variable, the 
latter being sometimes altogether wanting. In form and 
motion they resemble exactly the naked primordial cells, 
which are produced by division from the resting-cells of 
Chlamydococaa plumalis. The authors have never seen the 
resting-cells of Stephanosphwra diride into more than four 
parts, but think it not improbable that division into a greater 
number (eight or possibly sixteen) sometimes occurs. 

The length of time which elapsed between the immersion 
of the dried resting-spores and the first appearance of the 
motile cells varied from nine to twenty-four hours. It was 
noticed that those resting-spores which did not produce 
zoospores within six days never did so afterwards, although 
they continued to live and were perfectly healthy. 

Zoospores, produced in the month of November, did not 
advance beyond the first stage. (Figs. 10, II, and 12.) 
Others, however, produced in March, i-emained only a few 
hours in that condition, after which time a delicate membrane 
was formed rouud the body of the primordial cell ; this mem- 
brane was at first closely attached to the primordial cell, but 
became gradually enlarged by absorption of water into a 
colourless enveloping vesicle (figs. 13 and 14), usually globiUar 
but sometimes oval, having two openings, through which the 
cilia penetrate. In this condition they attain a diameter of 
0'017 — 0022 m.m., and are not distinguishable from encysted 
forma of Chlamydococcui pbtvialia. Other zoospores, produced 
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on the Ist of April, 1857, attained a larger size, and the 
protoplasm of the primordial cell, instead of retaining its 
continnous outline, became elongated here and there into 
simple or forked mucilaginous rays, which were either colour- 
less or green from the presence of chlorophyll (fig. 15). 
Tliese rays are probably produced by the protoplasm adhering 
at certain points to the surrounding membrane, and being 
carried outwards by its growth. The Chlamydococcus-like 
form only lasted a few houiB : towards the evening the 
zoospores mostly Ijegan to diride. In the first place, the 
protoplasmic rays arc drawn in, and the primordial cell be- 
comes roimd ; it then elongates itself in the direction of an 
axis passing through the point of origin of the cilia, and by 
the process of division assumes the forms shown in figs. 16 
and 17. This state is usually attained by about nine o'clock 
in the evening, and about eleven o'clock a constriction com- 
mences in a plane at right angles to the former plane of 
division, and evcntuallv the primordial cell is divided into 
quadrants (fig. 18), each containing a nucleus and a portion 
of the red substance. Tlie two cilia, which have retained 
their activity, originate in the interspace between two 
quadrants (fig. 18), About midnight usually, but sometimes 
earlier, constriction recommences, and the form in fig. 19 is 
attained. This constriction proceeds towards the middle 
point of the spheroid, by which the quadrants are bisected, 
and ultimately divided into eight wedge-shaped portions, 
whose contour lines, like the spokes of a wheel, meet in the 
middle. 

And now commences a fiirther process of development, 
which forms the ground of the generic distinction between 
Stephanosphsera and Chlamydococciis. For, whilst in Chla- 
mydococcus the indiridual portions of a primordial cell sepa- 
rate entirely from one another, each developing its own 
enveloping membrane, and ultimately escaping as a uni- 
cellular individual ; in Stcphanosphtera, on the other hand, 
the eight portions remain united as a family. The coloured 
contents of the individual portions become drawn back towards 
the periphery in a centrifugal direction, a colourless plasma 
remaining about the central jmint ; this disappears at first in 
the centre ; a cavity is formed in the middle of the disc, and 
as this enlarges the eight portions assume the form of a 
wreath, consisting of eight globular or ellipsoidal bodies in 
close contact (fig. 20), and usually not exactly in one plane, 
owing to the outer membrane not having expanded in pro- 
portion to the enlargement of the plasma. The origmal 
cilia continue active, causing the motion of the whola 
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oi^anism, until the eight portions are corapletely individual- 
ised, and then their motion ceases. But at this period each 
of the eight parts may be seen to be provided with two cilia, 
wliicb are in motion so far as their limited space allows. 
(Compare fig. 21, which represents an instance in which the 
division has only extended to four portions.) The separate 
parts of the plasma now form eight independent but closely 
packed membraneless primordial cells. Shortly afterwards 
It is seen that a delicate membrane, common to tliem all, has 
been secreted beneath the mother- cell -membrane, round the 
disc formed by the primordial cells ; this membrane at first 
lies in close contact with the latter cells, following the con- 
strictions of the disc, but afterwards becomes further and 
iurther removed as it swells and tends to assume a globular 
form (figs. 22, 23). By the motion of the cilia the niother- 
cell-membrane is gradually thrown oS, and the young family 
escapes into the water (fig. 24). Its eight green primordial 
cells still enclose the last traces of the red substance, which 
gradually disappears, aud instead of which are seen two 
granules (fig. 25) ; the primordial cells are in immediate con* 
tact at the aides, and are of an oval or globular shape ; their 
common enveloping membrane is at first constricted at the 
border following the outline of the primordial cells ; it even- 
tually becomes globular, although continuing for a long time 
much flattened at the poles, in the form of a disc-shaped 
spheroid (fig. 24). When the Chlamydococcus-Uke unicel- 
lular Stepliauosphsera has commenced its dinsion early in the 
evening, the division into eight is perfected during the night, 
and early in the morning the young family quits its cast-off 
mother-cell-membrane. 

In the course of the day the individual primordial cells, 
and their common enveloping membrane, grow until the latter 
attains a diameter of 0010 — O&IS m.m. During this growth 
the shape of the primordial cells is changed by the formation 
of various prolongations in the manner above described (fig. 
1) : but in the course of the afternoon the primordial cells 
again become round, and during the evening division com- 
mences in them precisely similar to the process in the uni- 
cellular Stephanosphsera ; on the following morning we find 
eight young families, with the common enveloping membrane, 
which soon escape and go through the same process. It is 
calculated that in eight days, under favorable circumstances, 
16,777,216 families may be formed from one resting-cell of 
Stephanosphffira. It is remarkable that the division of the 
primordial cells in Stephanosphiera is confined to a certain 
time of day j it begins towards evening, and is completed the 
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foUovring morning. The observatioaa made in Lapland, at a 
time when the daylight there lasted during the whole night, 
the beginning and end of the division were observed to take 
place at almost tlie same hours as in the observations made at 
Breslau in the spring, when the day and night were almost of 
equal length. Sometimes the division ceases after the forma- 
tion of only four primordial cells (fig. 21). On one occasion 
the aiithors observed a family with only three cells, one only 
of the two halves first formed having undergone a second 
division. In Lapland a family with sixteen cells was onca 
observed. 

The authors then proceed to discuss the nature of the 
resting-cells in Stophanosphsera and Chlamydococcus, and 
come to the conclusion that they are not spores; i.e., that 
they are not of the same nature aa the red cells of (Edogo- 
nlum, Bulboch%te, Draparnoldia, Chattophoraj Sphi3eroplea, 
Vol vox, &c. 

Tliey come to this conclusion upon two grounds : 1st, that 
the restiug-cella in question continue to grow after becoming 
quiescent; and, secondly, that it is probable (although not 
yet proved) that the resting-cells increase by self-dinsion, 
thus producing new generations of resting-cells. These two 
characteristics the authors consider inconsistent with the 
idea of a spore. 

In conclusion the authors notice the formation of mi- 
erogonidia in Stephanospiisera, which takes place by the 
division of the primordial cells into numberless small por- 
tions. Fig, 26 shows a Stepbanosplwcra, in which all tha 
eight primordial cells have formed microgonidia ; the indi- 
vidual microgonidia (fig. 27 a, b, c) become free by the dis- 
integration of these eight groups into their constituen* 
portions. The authors think it not improbable that thi 
microgonidia exercise an impregnaiive influence in epore- 
formation, but admit that there is no evidence to prove it. 



On the Form, Density, and Strdctcre of the Crtstju,i.inb 
Lens, By Thomas Nunnelet, F.R.C.S.E., Lecturer on 
Surgery in the Leeds School of Medicine, Surgeon to the 
Leeds General Eye and Ear Infirmary, 

The IiENs, as its name implies, is the most important por- 
tion of the dioptical ocular apparatus. It is at the same time 
the most perfect of its kind in the world. It has hitherto 
(and probably will continue so to do,) defied the efforts of 
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^^wimaQ iiigetiuity to imitate. Heace, while its importance in 
Hrttealtli, the greut changes which it undergoes ia disease, and 
the skill aud knowledge requisite for its treatment and 
removal, have always rendered it an object of great interest 
to the anntomist and surgeon — its perfect action in coa- 
Terging the rays of light to a focus upon the retina, so as 
practically, if not absolutely, to overcome the aberration of 
sphericity, has caused its form, structui'e, and density to be 
matters of the closest investigation and calculation by op- 
ticians and mathematicians. The difficulties of the inquiry 
have been at least equal to their importance, so tliat as much, 
if not more, controversy and diH'erence of opinion have 
existed as to the structure of the crystalline lens, as of any 
part of the eye. 

As is well known, the lens is partially imbedded in the 
ftotcrior surface of the \-itreous humour, where it is held in 
Hi mIu by the elastic suspensory ligament. It lies immediately 
^b behind the iris at the juncture of the anterior with the middle 
^P&ird of the globe. In man, mammalia, birds, and reptiles it 
H^ is a double convex lens, of which the posterior surface is con- 
I nderably the more convex, particularly in the two former 
classes. To the exact proportions which the curves of the two 
Hurfaces bear to each otner, opticians have necessarily at- 
tached great importance. Many experiments have been made, 
and far more numerous elaborate r^culations entered upon 
tor determining it. Such inquiries are perhaps of more 
interest and importance to the optician than to the anatomist 
and surgeon; and from the nature and structure of the lens, 
when made experimentally, are not susceptible of absolute 
accuraey ; for it is almost impossible to meiisure, with mathe- 
matical precision, the curves of a small, delicate, yielding 
substance, like the lens. Moreover, it is beyond doubt, that 
not only do the two siirfaces differ somewhat in different in- 
dividualSj but they vary very much in the same person at 
different periods of life. There is a gradual flattening of the 
surfaces, with an increasing density of the substance of the 
lens, as age advances, lu the new-boru infant the lens is as 
soil as rather thin jelly ; in old age as hrm as suet. In infancy 
the lens is comparatively convex to its form in the aged. 
Fig. 1 (plate) shows their varying forms — a in infancy, 6 in 
the adult, c in old age. However, notwitlistanding these diSi- 
Ljpulties and changes, much interest and importance is attached 
ft fo the determining, with as much precision as the nature of the 
tease admits of, the form of the curves and the density of the 
I'Biaterial forming the lens. So far as I am aware. Petit, in the 
ft earlier half of the last century, is the only person who has care- 
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fully and extensively experimentally investigated the first of 
these probleras ; for though many persons have since then, and 
partifularly Dr. Porterficid and Dr. Thomas Yoimg, written 
elaborately on the subject, it would appear their investiga- 
tions have rather been theoretical and caJculative, based upoit 
Petit's measurements, than upon original experiment, except 
perhaps Dr. Young ; and from his statement I am unable to 
determine whether he exclusively depended upon Petit'* 
figures or not.* According to Petit the diameter of the lena 
IB about four or four and a half lines, and its axis two lines.. 
" The diameter of the sphere of which the anterior segment 
is a part being Irora six to twelve lines, but most commonly 
about seven and a quarter or eight lines ; whereas the dia- 
meter of the sphere of which its posterior segment is a part 
is commonly only about five or six lines, "t According ta 
the calculations of Dr. Young the radius of the anterior 
surface of the Jens is '30, of the posterior surface "22 of an inch. 
The following table will show the result of my measure- 
ments of the lenses of diflerent creatures, I give them only 
as approximations to accuracy; for though I have taken every 
care that I could exercise to ensure as much correctness a* 
possible, as I before said, I believe it to be impossible toi 
measure any single lens with absolute precision ; the result of 
the whole must be looked at, and this, I think, will not be 
far from the truth. One proof I think of the general cor* 
rectness of the measurements, is the curious fact shown b/ 
them, that the proportion of the curve of the posterior 
surface to the diameter of the lens, is far more uniform thai^ 
that of the anterior aurfece. The radius of the posterio* 
curve differs very little in any of the creatures from the haU 
of the diameter of the lens, so that in fact the posteriot 
surface of the lens is nearly, but not absolutely, a hemisphere^ 
while the anterior is a segment of a much larger sphere, it 
being on this surface that the variations at different ages in, 
the indi\idual, and different creatures, take place much more 
than in the posterior surface of the lens — a point of no littls 
importance to the ophthalmic surgeon. The table also show8« 
that as we descend from man to fish, there is a gradual in> 
crease in the convexity of the lens until in them it is a trutf 
sphere, and that this increase in the sphericity is not neces- 
sarily accompanied by an increase in the density of the lena, 
as a reference to the table of the specific gravities of the lens 
will fhow. The measurements are given in parts of an English 
inch. 

• ' Misodlsaeous Works of Dr. Tliomas Young.' Bj Dr. Peacock. 
Vol. i. No». ],2. 

t Porterfield's ' Treatise on the Sje,' vol. i, p. S31 . 
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1. L*r^-iized sddt male, oiio cjc 

i, i. Adult male (tei. 25), died after accident, 
both ejes eiactlj tMke 

i, G. Adult female ist. 10). died from heart dia- 
ense and albuminuria, both ejes exBCllj 
alike . . . . 

6. Adult male (at. about GO), one eye 

7. Uole (>et. 63), died from aoftening of brain, 

oneeje , . . . 

8. Small female, one e^e . 

Average diameter of eigbt ejcs . '3500 
Average axis of oiglit ejes '3000 

Average radiua of posterior corre of 

lens of Eve ejes -1906 

Average nidins of anterior curve of 

lens of five ejes . 'S651 

Six months' fietus 
Noe, 4 and S were immersed for a few minutes 
in vater at 160° P., the nieasurementa 
were altered to — 
In No. 4 . 

No. 5 . 

MONKEY. 
L Probablj lens lomewhat too comex from 

being a short time in dilute spirit 
S. Ditto ditto 

PIG. 
1. Laree, more than twelve months old 
S. Sniuler, about four months old 
S. Of smaU breed 
Ditto 
Average diameter of lens 
Average axis of lens . 

CAT. 
'Adult mate cat jcat killed, both ejes eiactl; 
alike . . . ■ 

BOLLOCK. 



Dia- 


Ajil 


RodiUDt 


RadiuDf 


■33 


■21 


■1697 


■2101 


■36 


■18 


■2022 


■366* 


-36 
36 


■20 

-32 


■1B96 


■3664 


■35 

■31 


■31 

■20 


- 


- 


■25 


■u 


- 


- 


■33 
■30 


■33 
32 


■1614 
■1603 


■2000 
•1806 



old 




-.16 


■44 


_ 






■53 


■;i3 








■411 


■:iv 


■2011 






■40 


■m 


■2011 




■4700 










■3500 









Urool^ 



■4700l^3200|^3417hS730 



Average diameter of leus 

Average aiia of lens . 

Average redius of posterior curve of 

Average radius of anterior carve of 



■74 


■fiO 


_ 




■74 


■SO 






73 


■fill 






■V3 


■fiO 






■78 


.Gil 






■69 


.47 


■34S3 


■ 


■60 


■47 


■3483 





i^OlTffiffiCBfWAllLlSiLKKSr^ 
SHEEP. 



Atwqc dianietct of lens 
Afanga aiU of leas . 
'ATenp radius of posterior c< 



•5766 

■4000 
■993^ 



- ' Annjp rftdioa of Mterior curve -3393 

PAW AHD iu«8rr. 









Di.- 








mcUr 


■ 


™"«- 


™ve. 


■67 


■*o 


■2893 


■3338 


■67 


■40 


•8998 


■3338 


■67 


•40 


■sms 


'3338 


'57 


•40 


■as92' 


'3333 


-60 


■40 


■3075 


■3612 


■58 


•40 


-3953 


■3428 








■46 


■37 


■2309 




■46 


'37 


■8309 




■50 


■3S 






■43 


■32 


■«184 




■43 


■38 


■S136 


'4140 








«fW 








•aaai 








■SS8S 









BmD8;-COMliON fOWL AND DUCK. 

1. Yei7 Ivge eock, botli ejm illke . 

2. Ditto, ditto 

3. Smaller cock, ditto 

4. Hen. ditto 
6. Duck, ditto 
6. Ditto, ditto 

ATeiage difuoGter of lens . 'SifSU 

Aferage toil of lens . 'S033 

Ayersge radius of posterior carve -1408 

ATcntge radiua of anterior curve -1606 

(Twelve lenses measored.) 

The lens of No. 3 «u immersed in water at 

160" F. .... 



-33 


23 


■1654 


-37 


-SI 


■1360 


■28 


■18 




'20 


■17 


-1346 


■Hi 


'24 




-2G 


-ao 


■1304 


■26 


■93 


•1313 



■1657 
1466 



BEPTILtES. 



I -16 I ■O 



Cod, large, both ejes 
Haddock, ditto 
Halibut, left eje 
Ditto, right eve 

Iq thia fish the right eje, in all its measore- I 
meata, was smaller than the left, and it is a 
curious fact, that thou^ the right leas was ,' 
BDuUer than the left, jet Its specific giavitf ww j 
■omevhat greater. ' 



-6S Eqaal. 

-53 Ditto. 

-52 Ditto. 

-50 Ditto. 
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^H The axis of the lena is a line drawn from the centre of its 
^B anteiior surface to that of its posterior. This in tlie human 
^M aduit meaaures from the '18 to "22 of an inch. The diameter 
^1 ifi a line drawn across from one point of the margin to the 
^P opposite, so as to divide the junction of the two surfaces. It 
^1 measures from '31 to 36 of an inch in every direction, so 
that the lena is circular in its outline. This it is commonly 
regarded as being, not only in man, but in al! animals. I am 
not, however, quite certain that some, which have the 
pupillary aperture very much extended horizontally, have 
not the tens also slightly broader in the horizontal than in 
the vertical direction. I have thought the mcaaureroents in 
some instances have been so. The axis of the lens is supposed 
to correspond exactly with the centre of the pupil. Now, as 
this is in most persons somewhat, and in some considerably, 
' inclined towards the nasal side of the eye, were it bo the axis 
of the lena would not correspond with that of the eyeball, 
but lie to its inner side. It is, however, far more probable 
that the axes of the lena and of the eyeball exactly cor- 
respond. 

The lens consists of its proper structure and its containing 
capsule. These are of totally dissimilar tissues. 

tit is curious to note the very exaggerated notions which 
formerly were entertained as to the great density of the crystal- 
■ line lens. Thus Matrejean concluded, from some experiments 
he made, that it is heavier than sulphuric acid or aqua 
fortis. But Dr. Porterfield informs us tliat Dr. Robertson 
weighed five crj'stalline lumens of the oxeu's eye and three 
of the sheep's, andfound the mean of the oxen I'llSl, of the 
theep 11033, and of the eight to be 11083, from which he 
preaumefl that of the human to be the same. Chevemx 
states the sp. gr. of the human lena to be 1 079 ; of the sheep 
1180.* These experiments are too few in number to be relied 
^^ upon. To determine the density of the lens in various crea- 
^K tures I have taken the specific gravity of a great number, 
^H The following tables will perhaps be thought sulliciently 
^V extensive to enable a fair estimate to be arrived *t j more 
especially as these figures are not like those in the former 
tables. They may Ire taken without hesitation as correct, 
there being no difficulty in taking the sp. gr. of the lens. It 
will be seen that Porterfield in his conjecture was not far 
wrong as to the human lens, and that the average weight of 
Dr. Robertson and mine, for bullock and sheep, wonder- 
fully correspond, considering the iiidividmil lenses do not 

" Simon's 'Animal Chamiitty,' vol. ii, p. 119. 
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weigh alike, a fact which I was not aware of until after all 
my experimcntB had been made. The tahles show that, 
while there is a general agreement in the sp, gr. of the lens 
in animals of the same genus, there is a perceptible iudividual 
difference, which age alone will not entirely account for. In 
some few instances 1 have found the curious fact, that the 
sp. gr. of the two lenses, from the same creature, are not 
identical,* and the still more iuterestiug one, that in such 
cases the size of the denser lens has heen somewhat less than 
that of the lighter. Tliia was well marked in the holibut, 
Nob. 6 and 7. They also show that in true land -creatures 
the sp. gr. of the lens is less than it is in watcr-creaturea — 
the density of the lens of the duck, for instance, is decidedly 
greater than that of the common fowl — while the difference 
in that of the fish aud the hullock and pig is very marked. 
The first table also shows that the lens is the densest of all 
the ocular tissues — and particularly so in the fish — where, 
from the density of the element from wliich it receives the 
rays of light, we should a priori expect to find it so. 



BoUook, entire eje 

Lens taken from the same eje . 
Pig, No. 1, entire ejc 

Lens taken from the same pig's eye 
Pig, No. 2, ejehall, witb portion of optic m 

Same eyeball without anv optic nerve 

Portion of optic nerve wone 
HsiJdo<?k, entire eyeball 

Lens taken from the shdic eye . 



Specific grsTilf. 

. 10411 

. 1-1046 

. 1-0803 

. 11060 

attached . 10710 

. 1-0583 

. 1-0578 

. 1-0334 

. M684 



The lens itself is also heavier than its capsule. The sp. gr. 
of a pig's lens, without capsule, was 11015 ; with the capsule, 
10985. The average sp. gr. of four sheep lenses, with cap- 
sule, was 11152; of two lenses, without capsule, 1*1581. 



HUMAN LENS. 



Average .... 

5. Lens removed with anterior part of eyeball for disease of 

cornea of more than two years' standing, which resulted in 



11304 
1130* 
1-0909: 
10967- 



• Can this account for the fact of the foeua of the two eyes differing, as 
certainly the case in some persons, there being no perceptible difference i 
the appearance of the two eyes. 
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the first inatance from granulur disease of conjonctiya at 


tlie gold-diM;inKs. The sight was quite gone, and the other 
cje palnfulT; involved i the iris adhered to tlie opaque cor- 


nea, but the leiia appeared to be perfectly naturul. lis 


weight, however, waa increased to . . . M960 




lens, thus— 


Ho. 1. w treated, weighed . . 1-1666 


B, ditto, ditto . . 1-173'J 


CAT. 


PIG (3 lenses). 


Both lenaes exactly aUke . 1-U91 


1. ... 1-1060 

2. ... 1-0985 




3. ... 10864 


BULLOCK {7 lenses). 


3)3-3009 


1. . . . Vim 




i. 




1-1078 


Average . 1-0069 


3. 




11114 


HARE AND RABBIT (5 lenses). 


i. 




l-lOili 


1. Hare . . . 1-1248 


fi. 




Mill 


a. Ditto . . . 1-1065 


8. 




1-1097 


3. Ditto . . . 1-1334 


7. 




11079 


4. Ilabbit . . . 1-1332 




5. Ditto . . . 1-1933 


7)77596 






6;5-6011 


Average . MOSS 






Average . 1-1202 


SHEEP (6 lenses). 


COMMON FOWL (5 lenses). 
1. Large cock . . 1-1331 


1, ... 1-1143 


a. Ditto . . 1-1366 


S. ... 11178 


3. Ditto . . 1-0975 


8. . . . 1-ini 


1. Ditto . . l-0a76 


i. ... 1-U76 


5. Hen . . . 11350 


4)4-1603 


6)5-5697 


ATCrage . 1-1152 


Average . 1-1139 




COMMON DUCK (4 lenses). 


S. Lens without capsule . 1-U63 


1. ... X1600 


6. Ditto . 1-1607 


a. . . - iicoo 




3. . . . 1-0953 


2)2-3169 


4. . . . 1 1052 




4)4-5204 


Average . 1-1584 


Average . 1-1301 


REFflLES. 1 


frof, but as the three former had bceu in spirit or Goadbv's solution, and. ■ 

from the time of jear, I could odIj procure one small frog and toad. I ■ 

sbstun at [.resent from giving the figures, as I am doubtful of their absolute ■ 

^ MCorMT ! tut Ihej ore sufficieuLlj so as to leave little or no doubt lliat the ■ 


m meeific (travitj of the lens in these creatures is intcrineduitc between mam- M 
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FISH (7 leuMs). 




1. Cod 




, l'S173 


S. Ditto 






. 1-3173 


3. Haddock 






. 1-1871 


4. Ditto 






. 11684 


5. Ditto 






. 1'17« 


6. Holibttt 






. 1-1629 


7. Ditto 






. 11045 



Average 



1-1831 



In estimftting the sp. gr. of the lens it ia essential that the 
eye should be perfectly fresh. If the animal has been dead 
any length of time the size of the lens is increased, but its 
ap, gr. lessened. If it has been preserved in dilute spirit its 
sp. gr. is diminished, while it is increased if it has been kept 
in Goadby'a solution, which answers so well for many tissues. 
The action of water at and above 160° F. is very uncertain. 
In the bard lens of the fish it scarcely alters the ap. gr., but 
commonly that of the softer lenses of birds and mammalia is 
increased. I have therefore rejected all the calculations 
made from lens which were not fresh — tliey include the lion, 
several monkeys, many reptiles, many human, and other 
creatures. 

The same remark, as to the necessity of employing only 
the lens of animals very recently dead, holds good in taking 
the measiirement of its c^r^■es. It soon becomes too convex 
by imbibition of fluid ; wlien pre3er\'ed in spirit it also swells 
out; if kept in Goadby's solution it shrinks in size and be- 
comes too flat. 

Reagents act upon the lens alniost as they do upon 
albumen, yet not entirely, for though by boiling the lens its 
outer portion at once becomes opaque, the inner does not, as 
is best seen in the solid lens of a large fish, the centre of 
which becomes like transparent horn, While the outer is like 
coagulated white of egg. 

The composition of the lens is given by Berzchua as — 

Water . . . . .. E8'0 

Peculiar matter fprolcin compoundaj . . 35-9 

HjdrocUoratca, lact.iles, and alcoholic eitracts . 84 

Ffios|)hatEs aod walerj extracts . . 1*3 

InsotubJe mejobrauoas residue . . S'4 



Simon (' Ammal Chemistry,' vol. ii) says, besides albumen 
there is in the lens a peculiar substance resembling casein. 
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This he calls crystalline. He gives tbe compositi<m of the 





In the <«. 


In the hone. 


Water 


. 66-702 


60-000 


Albumen 


. 23S90 


85-531 




. 10-lSO 


u-soo 


r/t . 


. 0'045 


0-U3 


Extractive mntter. 


villi chloride of sodium and 




lactaieo 


. 0M5 


O'iaB 



That the lens consists of fibres arranged side by side, in 
concentric layers, superimposed upon each other, com- 
mencing at the axis and passing from one surface or pole to 
the other, has Jong been known, particularly through the 
labours of Leeuwenhock, Derham, and Dr. Young; and that 
the human lens has a tendency to split at first into three 
sections, and then again into smaller, ordinary decomposition 
or immersion in weak spirit, boiling water, and other coagu- 
lating agents, readily shows ; but the exact nature and 
arrangement of these fibres were much debate<l and disputed 
until a recent date. We are indebted to Sir D. Brewster for 
the first accurate account of the microscopic anatomy of 
this body,* and though in all particulars his description may 
not be fully borne out, yet his investigations did much to 
reveal the wonderful complicity of the minute anatomy of 
the lens. 

In order to examine the lens microscopically it should be 
rendered opaque, and hardened by alcohol, chromic acid, or 
hot water. If boiled for any length of time the fibres be- 
come irregular. I find immersing the lens for three or four 
minutes in water at 160°, and then adding to the morsel on 
the object-glass a drop of very dilute chromic acid, to 
develope the atructiu^ well. Acetic acid renders the fibres 
beautifully transparent and clear, but does not harden them 
so much as chromic, and soon acts upon them destructively. 
Liq. potasses destroys them immediately, ammonia more 
slowly. 

The lens of a large fish, the cod or haddock for instance, 
or of the frog or toad, ahonld be selected for first observa- 
tions, as the fibres are stronger and their markings coarser 
than they are in hirds, mammalia, or man; and of these 
lenses the middle portion should be selected, as u]>on the 
outer surface or margin the fibrous character is not well 
developed, and near the axis the fibres are so attenuated and 
delicate that their serrations are uot so distinct. In other 
respects, in all orders of animals, the fibres appear to be 
• ' Phil. TmnB^ for 18M3 and 1836. 
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essentially of the aame character, flattened, ribbon-like 
filaments, arranged side by side, so as to make a continuous 
layer, and connected, or interlocked together at their sides 
by serrations, which pass mutually into each other, just as 
the cranial boues do at the coronal and sagittal sutures. 
These serrations are by no means usually so uniform in size 
or number as they have been figured by Sir D. Brewster,* 
and they appear to me to be produced much in the same way 
as those in the cranial bones are, by the development and 
pressure of the fibres laterally against each other, and to 
residt from the granules, of which the fibres are ultimately 
made up, pressing into the interstices of each neighbouring 
fibre ; for they are most distinct in the fibred of the hardest 
lens, and the serrations are largest and boldest where the 
granules are the largest. They are better marked where the 
filiform character is best developed, as in the middle rather 
than at the axis or mai^n of the lens, and the serrationa 
become particularly developed by those reagents, which have 
a corrugating eflt'ct upon the fibres, as chromie acid and 
Bulpliuric ether. 

The fibres pass irom one surface of the lens to the other, 
but whether every iniiividual fibre does so, as stated bv 
Brewster, is, I think, very doubtful ; indeed, it is scarcely 
possible that ail those near to the axis should do so, and, I 
think, many may be seen towards either pole becoming so 
attenuated as to be lost in, and amalgamated with, neigh- 
bouring fibres, the serrated edges and indiWdual character 
being entirely lost. Each fibre is considerably broader at its 
middle than at its ends, towards which it gradually tapers, bo 
that the greater width of the diameter of the lens over that 
of the axis is rather caused by the increase laterally in the 
middle of the fibres than by an additional number of fibres at 
tliis part. The depth or thickness of the fibres docs not vary 
like the width, it appears pretty uniform in all the layers ; 
hence, while the outer fibres are broad and ribbon-like, the 
inner are almost cjdindrical when separated, and when seen 
closely parked together in a bundle they appear hexagonal. 
This has doubtless led some observers into the error of de- 
BcribiuK them as hollow tubes. Leeuweuhock described the 
number of layers as 2000 in the lens of a cod, and Sir D. 
Brewster calculated the number of fibres in each layer of the 
lens of a cod at 2000, and of the serrations in each fibre as 

■ If a lens (of (lie ciid, for iuatance) bo stroiigljf coagulated and thea 
well dried, and a Inyer uf Ibe Qbrcs be seen, tlie sernitiotii ure wore uaiform 
and regular tbun if a iiugic detached fibre be seen or thej are in the recent 
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12,500, which is, however, by do means certain, lie assumes 
that the breadth of all the fibres in each layer is uniform, 
that the hreadth of the fibres throughout the whole of the 
layers is five times the thickness, and that the serrations 
uniformly equal the thickness of the filire, all of which 
assumptions are incorrect, for, while the thickness is tolera- 
bly uniform throughout ail the layers, the breadth of the 
fibres not ouly varies very much in the different layers, but 
the fibres in the same layer vary very considerably iu their 
breadth, and the serrations are irregular in number and 
boldness ; some being scarcely perceptible, while others pass 
boldly and deeply, even bifurcating, into the adjoining fibre. 
In the haddock and the cod I found a fibre, taken fix>m 
near the middle layer (equidistant &om the margin and axis), 
to measure in breadth jVfb of an inch, of which the ser- 
rations on each side measured Trhoi o' tbe two together 
xJusi or just equal to the breadth of the solid part of the 
fibre. In this part of the lens I found 2rOO fibres to the 
inch linear, while close to the axis there were 5500 to the 
inch ; while at the extreme surface the fibres were so indis- 
tinct as hardly to be formed ; where they were, they measured 
at least twice, or more, as much as in the middle layci-a. 
(PI. VII, Pig. 3.) 

In the frog, from the middle layer of the lens, I found the 
fibres to be about ^ni'oD thick and irhii "idc, but by no 
means uniform in size. The ribbon-shape of these is well 
shown in fig. 4, where two tibres arc twisted over upon 
themselves. In the turtle aud the alligator there is a 
great difference in the size of the tibres, the outer being very 
broad and fiat as compared with those uear the axis. (Fig, 5.) 
In the fowl the fibres of the outer layers are very wide, as 
much aa y^Bv of &xi inch, as compared with those irom near 
the axis, most of which are not more than jj'on of an inch, 
but some are considerably broader. The smaller are cylin- 
drical or slightly hexagonal, from pressure against each 
other, while the larger are ribbon-shaped (fig. 6.) In 
the fowl the serrations are very alight, and the granules 
composing the fibres are very minute. 

In rodents, as the rat, squirrel, hare, and rabbit, the fibres 
measure at the margin of the lens tb'oo. >" the middle joVt, 
near the axis riiois °^ ""* i^f^b i th^ ^^^ being deeply serrated, 
the latter very slightly so. 

In a lens taken from a sheep just killed, I found its fibres 
fipom outer layers to be from j^n to -fjVii wide; in the 
middle layer Tfm wide, jj^od thick ; at the axb nVi wide, 
and ^on thi<^. Id the ox the fibres vary na vie ^w^fti^ 
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from the circumference to the asis from 77^3 to tAb of «" 
inch wide; and, as in all mammalia, the BcrratiouB are 
small. Fig. 8, shows a transverse section of a huudic of 
fibres from near the middle of the lens, in which the heiago- 
nal form of the fibres is seen. 

In the cat the fibres do not differ matcriallv from those of 
otlier mammalia, but are very easily rendered irregidar the 
edge (fig. 9). 

In man the fibres differ but Uttle from those of other 
mammalia. Thoj are shown in fig. 10. 

The fibres arc very flexible when in a natural condition, 
but after coagulation very easily broken ; hence they arc re- 
presented by Arnold as made up of short portions ; but they 
are certainly long filaments, most of them passing from one 
surface of the lens to the other. The broader surnices of the 
fibres appear to merely He in close apposition, where the 
layers are superimposed upon each other, and to adhere as 
all soft moist membranes do when in close contact, or, at 
most, to be weakly connected by mucus ; henee the lens far 
more readily separates into concentric layers than do the 
fibres from each other laterally. 

KiJlliker describes the fibres to be thin-walled tubes filled 
with a clear viscid albuminous fluid. In this, I think, he ia 
in error, for though I have in some instances examined 
lenses where the central cylindrical filaments appeared to be 
tubular {particularly in the rat), they have been few and 
some days after death ; and though sometimes the edges of 
the larger flat fibres present a darker line, almost like a 
double wall, this is never seen sideways, and is probably only 
the effect of the edge of the fibres upon the light when not 
frilly in focus; while in every instance, wbcther of mam- 
malia, birds, reptiles, or fish, where the lens has been examined 
immediately after death, the appearance has been so constant 
that I think there can scarcely be a doubt that the filaments 
are really solid fibres — uniformly clear, transparent, and ho- 
mogeneous at first ; but by heat, reagents, or decomposition 
soon becoming granular, then separating into granules and 
disappearing. These granules are smaller in birds and mam- 
malia than in reptiles and fish. The whole substance of the 
lens ia harder and more dense in the latter classes than in the 
former, particularly in the fish as compared with the bird. 
In the latter the lens is soft and jelly-like throughout ; the 
central portion, though more dense than the outer, is not so 
in anything like the same degree as it is in fish, whore not 
only ia the whole lens more fii-m, but the ccntnj part is iii 
many genera of almost stony hardness, being diflScult to cut 
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with a kaife ; the difference in the density of the two ele- 
ments from which the raja of light pass Lu entering the eyes 
of fish and birds being doubtless the cause of this difference 
in the Bolidity of the lens in these creatures. 

The arrangement of these fibres to make up the entire lens 
is not less curious than the structure and connection of the 
individual fibres. 

Four principal types liave been described by Sir David 
Brewster, to one of which, or its subdivisions, the lena of 
every animal may be referred, 

1st. The first is the most simple, in which a single pole 
passes through the axis of the lens to the opposite point, to 
which all the fibres converge like the meridians of a. globe. 
Upon thia plan is constructed the lens of all birds, of most 
fish, and of some reptiles — the frog, for instance. Sir D, 
Brewster names the frog as probably possessing the nest 
form of lens, that with two septa ; but I have found it dis- 
tinctly with one pole. 

2d. The second type is found, amongst mammalia, in the 
hare, rabbit, and porpoise only; in some reptiles, and in 
several fish, of which the genus Salmo affords a good illus- 
tration. In this arrangement there is a short straight line 
passing through the \io\e from which the fibres Bymmetrically 
divei^e, and passing over the margin of the lens, reach a 
similar line on the opposite surface, but which line is placed 
at right angles to the first, so that every fibre in each layer 
except four have their different parts lying iu different planes ; 
thus, instead of passing directly from one surface to the other, 
they proceed in a curved direction round the lens. Such a 
lens is said to have tn'o septa at each pole. 

Sd. The third type is that of all mammalia except those 
just named. In it there are three septa, diverging at angles 
of 120° from each po'e, the septa of the posterior surface 
bisecting the angles formed by the septa of the anterior sur- 
face, thus making with them angles of 60". "There are 
three fibres having their origin in the anterior i>ole and ter- 
minating at the extremity of the posterior septa, and other 
three having their origin in the posterior pole and terminating 
in the extremities of the anterior septa, which have their 
parts all lying in one plane, while every other fibre of the 
lens forms a cur\'e of contrary flexure in order to carry it to 
its proper termination in the opposite septum. Hence it 
follows, that with the exception of the sis fibres originating 
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the poles, the parts of all the other fibres which constitute 
s margin or rim of the lens are not parallel to it« axis."* 



» Brewster. 'Phil. Tnuw.,' lS3fl. 
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This form is readily seen in tlie lens of almost any adutt 
animal by the three sections into which it spontaneously 
Bei)arates. I think I have observed the septa to be alnays 
more regularly and distinctly marked on the posterior than 
on the anterior surfacej probably on account of its greater 
convexity. 

4th. The fourth type is when there are four septa placed 
at right angles to one another, and being inclined at the two 
surfaces at angles of IS" to each other ; were the lens trans- 
parent and the septa seen at the same time, they would 
appear like the eight radii of an octagon, inclined 45° to one 
another. Few animals possess this arrangement ; the whale, 
seal, and bear being all that Brewster has found it in. 
Leenweuhock described the whale has possessing five septa. 
In other lenses of the same animals there are two, or even 
three, centres of divergence, when there will be six radiations 
of fibres. 

In the human lens the arrangement of the fibres is the 
most complicated of any, for while the type is the mammalian 
tripod, and is best seen in the fcetus, in the adult the planes 
are more numerous, in consequence of the primary planes 
immediately branching into secondary, so that a very com- 
plicated ■curvature of fibres exists ; the septa upon the two 
Burfaces fi^quently not being equal, those of the posterior 
being more numerous than those of the anterior. In the 
anterior nine septa and radiations are often found, in the 
posterior surface twelve, which Arnold regards as the more 
common arrangement in man. This complicity, however, is 
only in the more superficial layers, for towards the axis the 
normal mammalian triseptal division is preserved. 

The general arrangement of the fibres of the lens in dif- 
ferent creatures is most easily seen by immersing it for a few 
minutes in water at 180° F., then allowing it to dry in a 
warm room. In two or three days it will be found to have 
split into different sections, according to the direction of its 
Bcpta, while the fibres then form good microscopic objects 
and are easily preserved by simple mounting in glycerine, 
but if kept in water they soon swell, the edges become very 
irregular, the sutjstance granular, and then breaks up. 

Of the reason for these varying planes, or why they should 
differ so much in different animals, we are in complete 
ignorance ; no plausible conjecture has been offered. It has 
been suggested they are for the purpose of enabling the 
curves of the two surfaces of the lens to be modified so as to 
adjust the eye to vision at diiferent distances. It for long 
has been a favorite idea with some anatomists and opticians, 
^articuJarij with the latter, that this power of the eye to 



overcome the aberration of parallax, resides in the lens itself. 
It was tliia preconceived notion that led Sir E. Home, to 
describe the atrncturelcss suspensory ligament of the lens as 
muscular, and determined the celebrated Dr. Young to see 
true muscle in the serrated albuminous fibres of the lena 
itself, and Porterfield to assert the contractile property of 
the ciliary processes ; but tbat the complicated interlockings 
of millions of serrated fibres, arranged in planes of varying 
curvature and number, should conduce to easy and constant 
modifications in the form of the lens is not a very probable 
supposition. The contrary idea, that they are for the purpose 
of preserving under every circumstance an unchanging sur- 
face would seem the more plausible nation. 

Ttie cupstde of lens is a perfectly transparent structure, 
which, though apparently so dense, is very permeable, and, 
like most animal membranes, allows exosniose and endosmose 
very readily to go on. If placed in air the lens soon desic- 
cates ; if put in water the capsule in a short time becomes 
swollen and ultimately bursts from the fluid which passes 
through it ; if then punctured, its elasticity forces the water 
in a jet through the aperture. Doubtless it is through its 
pores the lens receives nutriment, as it is non-vascular. In 
structure the capsule differs in toto from the lens ; none of 
the agents which render the lens opaque affect in the least 
the transparency of the capsule, which it retains for long 
after death. It is highly elastic, and closely embraces the 
leuB, whose form, I imagine, it tends most importantly to 
preser\'e by an equable pressure. It is hard, dense, and 
strong; yet it is readily torn, and is cut with a grating noise. 
It is so elastic that when divided it at once curls up, and that 
always in a plane opposite to what it is laid down in. If 
injured in the living eye, by even a very small wound, it 
often forces the lens to escape into the aqueous chamber. In 
its physical and chemical characters it appears to \x identical 
with the inner elastic layer of the cornea. It is quite struc- 
tureless, and like it has a single layer of epithelial cells upon 
its inner surface. Though when in a normal condition it 
long remains unchanged by either reagents or decomposition, 
very slight injury during life, aa the least puncture, at once 
renders it opaque, its elasticity is then lost, and it frequently 
becomes a source of great annoyance to the surgeon by the 
[lersistency with which it will remain expanded across the 
pupil. 

The inner surface is lined throughout by a single layer of 
cells, similar to those found on the inner asiiect of the cornea. 
The cells arc very transparent, are nucleated, and polygonal 
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figs. 11 and 12), but this I think results from mutual 
presaure, for whcu detached aud allowed to expand bf 
immersion in water they become circular, or nearly so. 
These cells appear to form the connecting medium between 
the capsule aud the lens itself. Were it not that similar cells 
are found iii Petit's canal, I should feel inclined to think tliey 
are not merely the means of nutrition to the lens, but that 
tliey are lens-fibres in process of development. Any wound, 
however small, in the capsule during life, almost invariably 
leads to opacity and absorption of the lens. The anterior por- 
tion of the capsule is considerably, three or four times, thicker 
than the posterior lialf of it. This probably arises from the ex- 
pansion of the suspensory ligament over it ; or, if we suppose 
the latter to be an extension from the capsule, from it passing 
oft' from the capsule, juat anterior to the margin of the lens, 
to form tiie anterior wall of Petit's canal, where it is striated, 
from the continuation of the folds, wliich are received be- 
tween the ciliary processes (zone of Zinn) . At this point of 
the capsule, just anterior to the margin of the lens, there ia a 
sudden thinning of it, and after turning over the edge of the 
lens, the posterior capsule, tliough in other respects identical 
with the anterior, is much thinner and weaker. 

In a few hours or days after death the capsule is found 
separated from the lens by one or two drops of interposed tluid. 
This is the liquor Morgagni, and until very lately has been 
considered as a normal condition of the Uving eye. This, 
however, it certainly is not, for if the lens of any creature be 
eiamin^ immediately after death no fluid whatever is found; 
indeed, we can hardly understand how the vitality of the le&a 
eould be maintained, or the lens be kept steadily in situ, which 
for the purpose of vision would appear to be absolutely neces- 
sary, were it surrounded by a bath of aqueous tiuid, however 
smaU. The least pressure of the muscles of the eyeball would 
induce an oscillatory motion of the lens. The fluid is a post- 
mortem effect; it is derived from the breaking down of the 
epithehal cells, and by endosmose from the aqueous and 
vitreous humours. 

In the adult neither vessels nor nerves can be traced in the 
lens or its capsule; they are therefore regarded as extra- 
vascular ; but during fmtal life, up to the period of birth, 
and even some little time afterwards, both contain vessels; 
indeed, the capsule is then covered with a beautiful network 
of blood-vcsseb, derived, principally, from the central artery 
of the retina, by means of a considerable branch, which 
passes dii'cctly through the vitreous humour to the centre of 
the posterior capsule, where it minutely subdivides, the 
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essela forming a very free inoaciitation with each other. As 
they approach the edge of the lens, which at this period does 
not fully reach the margin of the capsule, and is somewhat 
irregular at its circumfereuce, they have a tendency to run in 
pairs, and pass directly straight over the edge on to the 
anterior surface of the capsule, where they again spread out 
and form a stellate network; but at the period of birth not 
so free as upon the posterior capsule ; here they inosculate 
with other branches derived from the ciliary processes and 
iris, which at this period of life is in contact with the lens. 
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H on the Genera Tric 
By T. Brightwell, F.L.S. 



My former papers on these Genera have been chiefly 
confined to the description of species, and are necessarily 
imperfect, and to that extent unsatisfactory, in consequence 
of the difficulty of obtaining specimens in a living state. 
The species being all marine, very few opportunities occur of 
seeing them alive, and it is doubtful whether any one of 
them has been seen in a state of conjugation. If, as one of 
our highest authorities (the late lamented author of the 
' Synopsis of the British Diatomacese') says, " neither size 
nor outline can be wholly relied on, and striation is the trest 
guide for specific character and, when this fails, the arrange- 
ment of the endochrome, or the habitat of the living 
firustnle," it is oljvious how few of the desciibed species can 
have been sufficiently known to warrant us in deeming them 
finally established, and how important is every step towaids 
attaining a knowledge of the living diatom, and especially of 
its modes of increase. 

The recent discovery that the Diatomacca3 abound in most, 
if not all, the Tunicuta, and even in animals so small as the 
Noctilucie, and that they are often found in those situations 
in a living state, promises to add greatly to our knowledge 
of the marine species. It was from sources of this kind that 
I derived materials for my paper on the Rhizosolenia, and it 
is from gatherings ma<le from Noctilucse, and the stomachs 
of Sulpte, that materials have been obtained, which will, I 
trust, enable us to advance a step further in our knowledge 
(rf the geuera mentioned at the head of this paper. 
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I have alreatly (vol. t, p. 191) explained tlie origin 
of the pseudo-nortule in Triceratitim undulalum, and shown 
that it is only the stump of a long cylindrical horn 
proceeding from the centre of the triangular end of the 
frusttde, and fiirther investigation has resulted in the dis- 
covery that this and another species, ahout to be described, 
and which we propoae to name Triceratiwm malleus, are in 
their living and perfect state, filamentouB. 

Triceratium undulalum has also presented itself under an 
aspect different, 1 believe, from any hitherto observed among 
the Diatomaceie, and the character of which cannot at 
present be satisfactorily determined. In this state the frustules 
are placed one at each end of a raucous envelope, and are 
separated from each other by the exact length of the horn 
before described, and which proceeds from the inner end of 
each frustule. The frustules themselves are surrounded by 
siliceous bands united together lengthwise, having at each end 
a thick fringe or comb of short bristles or setae. A horn also 
proceeds from the external end of each frustnle of equal 
length with that from the internal, the whole presenting a 
very abnormal and puzzling appearance. Further investiga- 
tion may, and I think probably vrill, show that it is one of 
what P. Smith terms " the phenomena attending the forma- 
tion of the reproductive body" in this genus, and which are 
at present so imperfectly understood. Id the state above 
described, the frustules not unfrequently present on an end 
view, a four-sided form, either square, or with the sides 
deeply indented, confirming what we have before stated as to 
varieties of this kind in several other species, 

In the filamentous state these appearances are consider- 
ably modifiedj the bands of silex being more absorbed into 
each other, the horns shorter, and the combs or fringes of 
bristles or setEe not apparent. In this state the sutural 
division seems effected in the normal mode, resembling 
somewhat, in tlie individual frustules, that of Biiidvlpkia 
Baikyii. The end view of the frustules generally presents 
the appearance of a triangular valve of silex imbedded 
in a softer siliceous cushion, the sides of the valve having 
each three undulations or indentations, evidently produced 
by the bands before mentioned ; but variations of this 
structure are not uncommon, and there is one variety in 
which all the sides of the valve arc perfectly straight. 

The other filamentous species, called by us Triceratium 
malleus from its resemblance to Malleus vulgaris, is larger 
than Triceratium undulalum, is without horns, and has no 
bauds of silex surrounding the valve* as iu that species. On 
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an end view, the frustules are trilobed, the aides of the 
lobes are irregularly indented, and the valve exhibits the 
appearance of beinj; composed of a aeries of thin layers of 
silex. In the filamentons state, the frustules are narrower 
than those of Triceralium vndulaium ; and there is an ellip- 
tical opening between them on each side. 

Tyiceratium radtatum and Tr. Marylandictim (described by 
toe, 'Quart. Journ. Microsc. Soc.,' vol, iv), present in 
the centre of the triangular end the appearance of a pseudo- 
nodule, and are probably fiiamentous, and of the same habit 
as the two species already described. These species form a 
section or sub- genus. 

TaiCERATIUM. 

5 Filamentous. 

1. T. undiihlum. Frustules with a horn running firora the 

centre of each end. 

2. T. malleus, n. sp. Valves three-lobed ; the lobes of 

unequal length. 

4. T. radiatum ? 

5. T. Maiylandicum ? 

Chatocbros. 

By the kindness of Dr. Wallicb, I have been favoured with 
perfect specimens of the species of Chsetoceros named by me 
Ch. Perumamtm (see vol. ii. p. 5), and which I had before 
only seen in fragments detected in guano from the Chinca 
Islands. Dr. Wallich's specimens were taken from the sto- 
machs of Salpie found in the Indian Ocean, and they afford 
the only opportunity hitherto presenting itself of studying 
any species of this genus in a perfect state. 

The body, if I may so call it, of Ch, Pentvianum is com- 
posed of two segments which are not symmetrical, the anterior 
segment being (as described in the former paper) semicircular 
at the end, and fiimished with two horns, which take their 
origin from two stout shoulders bending towards each other, 
leaving a hollow space between them, and then recurve at a 
right angle, and run tapering out to a very great length. 
This anterior section may properly be called the head, the 
other or posterior section being truncate, and terminating 
also in two long horns proceeding from the inner part of the 
segment. All four horns arc of equal length, stoutly sili- 
ceous, spinous, and tapering. 



^W a Simple Method o/fl^/yin^f/K Compound Microscope 
lo the Upper or Latebal Suhpacbs of Aqvaria. By 
Peter Bedfern, M.D., London University, and King's 
College, Aberdeen. 

- 0tB^ It Oe I>afalm lleetiBc of tke Siitidi AMMUk^ h Aiful, 1U7.) 

X« » importaBt and oonTCnunt to ham aaam nrnpiB 
Mlshod cf csammincolijiecti in Aqnaris iritii the oomporaid 
■lorateope witluttt diatoriiiii^ diem fron ia^ to dagr. Tha 
flm ad^ited by Mr. Wamiigton, and dewribed in Ifae 
'HicKwo^cal Joomal,' admiti of tbs Inatmiiient being 
■dieted to a limited snrfhoe.With &cilit]r; bat it is often 
denu M e to be aUe to tf^ it to aur part of a mrbee 
meaawring two feet or more in extent llua end ia gained 
Ij tha i^rangement deaoribed beknr. 

Ilie'ttoodoat sbovatfae inBtmmentin&Bpoaitionmqmaite 




for examining the contents of a bowl standing on the table, 
or objectfi near the upper sniface of the fluid of an aquarium, 
a is a heavy cast-iron foot, seven inches in diameter, into 
ivhich a vertical stem, 4, made of ordinary one-inch brass 
iuhing, two feet long, is firm\y actew.eA ot mldered. r is a 
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narrow ring sliding easily on the vertical stem, and composed 
of two short sections of tube, one within the other. Tlie 
inner piece ia cut entirely through at the spot d; and at the 
opposite side, e, it is soldered to the outer one. Through the 
outer of these pieces the screw,/, works upon the inner one, 
tightening it and Bsing the ring, c, at any lieight upon the 
vertical stem. 




^ is a piece of lube three inches long, and split at the ends 
so as to slide and rotate easily on tlic vertical steni, b, on 
which it can be supported at any heiglit by the ring, c, which 
is helow and unconnected with it. A is another piece of 
the same tube as ff, placed at right angles across it, and 
rotating upon it. The joint between j and A is the only 
part of the apparatus which requires a brass existing to be 
made specially for it ; all the other parts should be made of 
such materials as are used for gas fittings. It consists of a 
thick- circular disc of brass, an inch and a half in diameter, 
soldered to the tube, ff, on one surface, and accurately turned 
in a lathe on its edge and the other surface, so that it may 
fit very tightly into a cap turned like itself, but soldered to 
the tube. A, These two parts fit each other like two of a 
series of nested apothecaries' weights. Between them a 
leather washer is placed in a turned groove, and they are 
then screwed firmly together by a large screw inserted and 
turned through the hole, t, cut in the firont of the tube, A. 
I found that however tightly this screw miglit be turned, 
the joint, in wliich there is an exceedingly smooth motion, 
was too loose, and I therefore got t\v4 ^vuOava^ «»«.■« , V., 



168 



REDPERN, ON AQUARIA. 



adapted to tighten it by a contrivance similar to that in the 
case of the ring, c. A piece of the rim of the cap was cut 
out to the extent of five-eighths of an inch at /, aud a thinner 
piece of brasB, soldered only at one edge, was substituted for 
it. A ring of thin brass, », having a projecting piece, o, 
fixed to it by hard eoldcr, was then applied and soldered 
around the rim, with its projection, o, over the apace, /, from 
which the edge of the cap had been removed. The screw, 
k, working through o, presses the thin plate of brass, m, upon 
the edge of the brass diac, and without injuring the ainootb- 
nesB of its surface, tightens the joint to any required extent; 
p is & lever or arm of one-inch brass tube, twenty inches 
long, sliding through the tube, h, and rotating within it. One 
end of this lever is left open to receive a cylindrical piece of 
lead, which is sometimes useful to balance tlie lever when 
used with its arms of very unequal length ; the other end is 
closed by the cup of a large ball-and-socket joint soldered 
into it. Loosening of this joint is prevented by the pinching 
screWj r. To the ball is attached a short arm, carrying the 
piece of tube, », three inches long, sawn through lengthwise 
at the part most distant from the ball, and cut away as re- 
presented on the figure, so as to hold the tube of the body 
of the microscope loosely enough to allow of easy shding and 
rotation for focal adjustment. I have the stem attached to 
ball made of two pieces screwed together, so that I can sub- 
stitute a cell holding a single lens or a doublet, to be used as 
a simple microscope, for the split-tube carrying the body of 
the compound instrument. To diminish the weight of the 
body of the compound microscope, I make it of paper pasted 
to form a thick tube, which is hncd with black velvet. An 
adapter, carrying the lenses, slides into it tightly at one end 
and the cye-piccc into the other. 

When in use, the most favorable position for the transverse 
arm, p, is near that represented in tlie woodcut, where it 
forms a lever with arms of unequal length. After coarse 
adjustment, by sliding the body of the microscope tlirougb 
the split tube, s, a very convenient fine adjustment is made by 
acting on the long arm of the lever. 

It will easily be understood that a considerable range of 
movement of the body of the microscope is allowed by the 
ball-and-socket joint — by the movements forwards and back- 
wards, and of elevation and depression of the arm or lever, 
p, without shifting the place of the foot, a ; whilst by chang- 
ing the position of the loot, and that of the ring, c, on the 
vertical stem, the whole of a surface not lugher than two 
feet may be examined with readiness. When the transverse 
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arm has beeu carried up to tlie highest poiut of the vertical 
stem, and the body of the microscope placed vertically, it 
may be used on the surface of the fluid of an aquarium 
standing two feet high ; the upward and downward move- 
ments of the transverse arm being then used for fine adjust- 
ment. 

This arrangement was made for me by Messrs, Farquhar 
and Gill, plumbers and gas-fitters, of this city, for less than 
thirty shillings ; but it must be borne in mind, that for cheap- 
ness it is essential that selected pieces of ordinary brass 
tubing be made nsc of, that the vertical stem and the trans- 
verse arm be pieces of the same tube, and the pieces, g and 
h, parts of another tube ; also, that the ball-and-soeket joint 
be tfte one ordinarily used by gaa-fitters. Many of the de- 
tails of the arrangement, especially those connected with the 
various pinching screws, may appear tedious in description, 
but it will be found that these are points of great conse- 
quence for securing comfort and facility in making any obser- 
vation, and therefore I have described them at Icugth. The 
application of a good rack -and-pin ion for the movement of 
the body of the microscoi« would be a valuable addition, but 
it would increase the expense considerably. 



On Akachnoidiscds. By G. WALKER-AaNOTx, LL.D. 

Before having a complete knowledge of the natural history 
of Diatoms, it is necessary that we know — lat, where, when, 
and by whom any object was first observed and brought 
under the notice of naturalists, whether by name, descrip- 
tion, or a figure : 2<1, where, when, and by whom it was first 
correctly named and defined by a precise differential (generic 
or specific) character, the latter of these alone giving a 
claim of priority. 

It is not twenty years since the genus Arachnoidiscwi was 
known. Short as that period is, I have not been able to trace 
its history with satisfaction. I shall, however, indicate here 
the information I have obtained, and hope that those connected 
with its discovery and description will complete the sketch 
before it be too late : already one (Dr. Bailey) has been 
removed. 

It is generally said, and I believe with justice, that 
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Mr. Topping, and others in Loudon, first obaerred theoe 
disks in Idiaboe guauo. Tliis guano was discovered in 1843, 
and was nearly all removed in the course of 1 84-i.* Althongfa 
guano was long known on the west coast of South America, 
I do not find that it was noticed for its diatoms until after 
that of Ichaboe was cxamiued. 

Elu-enberg describes this genus under the name of Hemi- 
ptychiu omattts: when and where that name was given I have 
not traced, but believe it is in the ' Berl. Acad. Trans.' for 
1848 or 1849. The description given in Pritchard'a 'Infua.,' 
2d. ed., p. 382, shows that it is tlie form with transverse 
coatie, and it is said to have occurred in " Patagonian 
guano." But here let me state that there is great difficulty 
in tracing the origin of guanos, not only from their being 
adulterated or mixed by the guano merchants, but by the 
preparers of objects for the microscope mixing what they got 
from different ships, under the impression that they were 
brought from the same place. Thus, some years ^o, I pur- 
chased a slide of Diatoms from guauo understood to be from 
Africa (Ichaboe); this contains the usual blue discs of that 
guano, but besides these is a valve (broken by pressing down 
the cover) of Eupadiscat {Aulacodiscus) formosii»,f which is 
peculiar to Bolivian guano. Here some guano from Arica had 
been mixed with that from Africa, the similarity of name pro- 
bably leading to tlie aupiiosition that the two samples had come 
from the same locality. In Ehrcnbcrg's ' Mikrog.,' tab. 35, 
he gives a representation of " Peru^■ian" guano. In the 
description of the plate, however, it is stated to be frova 
Arica, which is in Boliria or Upper Peru, not in Peru as now 
limited. In the same work he exhibits the diatoms of two 
samples of guano from Saldanha Bay. The sample A, ap- 
pears correctly designed ; but in B. all the species noticed 
(Endyctia oceanica, &c.) are so copious in Peruvian guano 
(called also Callao or Chinca), that 1 have no hesitation iu 
sayiug that Ehreuberg must liave misplaced the labels of the 
samples. 

I therefore doubt if the Heiniptychus omattia was derived 
from Patagonian guano ; but as the same form does occur in 
Califomian guano, I dare not say that Ehrcnbcrg's was not 
from South America. 

• Elirenbei^s earliest notice of guano difltoma wns id 1S44, sud liis 
»aiuple appears to bare been oliluiiicii from LondoD, aud probabl; was 
derived from Icljnboo. 

+ En. (A.)/(iTtio!iii cvpaVii nuatuoT iuhmBrgijiaiihiis oblique njnminKfor- 
rniiiua npice pa}>Hio instruclis. gtaiiulis in l-LOOO purte scplcm (sivc !□ 
ilOO"' jiuie set) suba-qiwlibus. 
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lu Smith's 'Synopsis of British Diatomace»,' p. :J5, the 
genua Arachnoidisais is said to have been proi>osed by Bailey. 
But I have before me the following extract of a letter irum 
Dr. Bailey, of date July 27th, 1853 :— " I see that Smith, in 
his ' Brit. Diat.,' gives me as the founder of the genus. This 
is not correct, but the species is mine, and it Is very different 
from the A. Japontcus vith which Smith confounds it." The 
founder of the genus was Mr. H. Deane, of Clapham, and it 
was first noticed in a paper read by him before the Micro- 
ecopical Society on 17th March, 1817. This paper was not 
published, and although it contained a general description of 
the disk, no distinguishing character was given. Mr. Shad- 
bolt, on 14-th November, 1849, read a paper " On the Struc- 
ture of the Siliceous Lorica of the genus Arachnoidiscus," 
and confirmed the generic appellation. In Pritchard's ' lu- 
fiisoria,' 2d. ed, (1852), the generic character will be found, 
and there also the name is correctly ascribed to Mr. Deane. 
In the ' Micrographical Dictionary' it is said that Ehrenbcrg 
had now withdrawn the name Heimpli/chus, as there was 
already a Hemipticha, a genus of Hemipterous insects. 

I now come to the species. In Pritchard's 'Infusoria,' 
page 700, the species there figured is called A. Japmitaui of 
Shadliolt. Now Shadbolt's specimens (figured in the ' Micr. 
Soc. Trans.,' iii.) were from South Africa, and (if there be 
really more than one species} arc not the same as the Japan 
form, and consequently not entitled to that name. Then 
again Bailey, as already s^d, gave the name of A. Ehrett- 
bergii to a species from California (Pugct Sound), which ha 
supposed to be quite distinct from "A. Japonicus." I cannot 
find tliat Bailey ever published this sjiecies ; but Smith, in 
his ' Brit. Diat.,' adopted it on the authority of De Brebisson, 
quotiug A. Japonicus of Pritchord as a synonym. It is not 
very clear to mc which Dr. Bailey meant. I bave examined 
a slide prepared in 1853 from the Puget Sound form (got off 
an alga), and find it identical with the Japau one, but not 
with what is figured by Shadlmlt or Pritchard ; and another 
prepared by the late Professor Smith, and marked by him as 
obtained by Professor Bailey from California, and sent on 
22d October, I85G: but this is the African form figured by 
Shadbolt ; so that, if there be no mistake on the part of Dr. 
Bailey or Professor Smith, Dr. Bailey at first called the 
Japan form A. EhreHdergii, and afterwards applied that name 
to the "A. Japoniaia, Shadb.," or Africau form. Smith has 
certainly not shown his usual sagacity in the elucidation of 
this genus ) Ids generic character is nearly the same as Shad- 
bolt's and Pi'itchard's, hut does not ap\i\^ \o ^X\c ^^wt ^vt-o. 
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ia his plate 31. 1 can uiily explaiu tliis by supposing that 
Mr. Tuffen West, in making tlic drawing had employed a 
specimen of the true Japan form, perhaps &om Mr. Deane ; 
while Smith had derived his generic character solely from 
African specimens, aided, perhaps, by Mr. Shadbolt's figure, 
which he praises. In the African form there are irregular 
cofita! or lines connecting tlie radiating lines, in addition to the 
granules, and the granules are small ; in the Japan form the 
granules are large, and placed in transverse rows, but there 
are no transverse costa;. A slight comparison of Smith's 
figure with Shadbolt's or Pritchard's will make thia difl'erence 
obvious. 

In the ' Mikro- geologic,' Ehrenbcrg figures two gpecies, 
both from earth, from the Island of Camorta, one of the 
Nicobar group. His A, Indicug is quite the same as the 
Japan one, having no transverse costas, while the A. Nico- 
baricus seems the same as the African form. 

If there be two distinct species, as is probable, the one 
may be called A. Ekrenbertfii, to comprehend the Japan 
sjiecieB, and that obtained by Dr. Bailey from California 
prior to 1853, as also A. Indiata of Elireuberg : the other, A. 
formosus, to contain Hemiptychus fr.rmosua, Ehr., A, Japotd- 
cus, Shadh., and A. Nicobaricits,'SihT. I have already pointed 
out how these arc easily distinguished. For A. Ehrenbtfrgii 
I can only indicate the Japan seaa, California, and the 
Nicobar islands, as the localities whence obtained. For A. 
formosus may be B;!aigned a niueli wider range, as South 
Africa, Nicobar Islands, and West Coast of America. Which 
the British one is I cannot say ; I fear there is a mistake 
about its occurring in our seas. 

It is not improbable that of A. formosus there are several 
varieties; in some, 1 find the transverse eosta) quite simple, 
in others, much and irregularly branched, like the veins of 
the leaf of a dicotyledonous plant, and iu a form which 1 
have from Mauritius (gi-owing upon P/oc«»*iwm Telfairiee),ihe 
radiating costie frequently (if not always with a good Hglit) 
pass between the double row of puncta around the jiseudo- 
nodule, and reach the pseudo-nodule itself; thia structure 
requires to be verified from other localities ; it seems intended 
by Ehrenberg in his figure of A. Nicobaricus. 

In all that I have examined, takea from off the Alga, the 
lower valve is thinner, and sometimes diiferently marked 
from the upper one; the characters I have indicated are 
taken from the upper valve only. 

There can Ijc no doubt that these discs have (as said by 
Shadbolt) a homy vegetalile outer coveting to a&.i;\\;\oa to 
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the siliceous one, aiid that by too long boiling in acid, ae is 
necessary for gu:ino, the marks are much obliterated, or en- 
tirely removed. This, however, is not peculiar to the present 
genus, hut may be observed, more or less, in all diatoms, 
although sometimes the vegetable pellicle is very thin, and 
may be removed by a few seconds' immersion in boiHug nitric 
acid. It ia this circumstance which gives a quite different 
appearance to the same species, according as the preparation 
is made. Thus, in Actinocyclua the vegetable epidermis is 
cellular, while the Biliceous part is striated like a Plewosigma ; 
and when the vegetable part is removed, we often fiud nodulca 
or knobs along the margin (forming, then, the genus Ompha- 
lopelta), not previously visible. Those who describe diatoms 
intra slides are thus liable to commit great errors, and indeed 
no certainty can be obtained, except by getting the recent or 
growing diatom and examining it — Ist, after being im- 
mersed for a short time in cold acid, or simply washed in 
boiling water; 2dly, after being boiled in acid for about half 
a minute, or a whole minute at most ; and Sdly, after being 
boiled for a considerable time. We shall then see that many 
of the supposed distinct species of authors are the same, pre- 
pared in a difl'erent way. Of coiu-se deposits or guanos can 
C'eld little or no information; although once a species has 
«n determined by the way I have indicated, we may be 
able to refer forms occurring in guano or deposits to it, with 
tolerable certainty. 

In my paper on Rliabdanenm, in the last number of tliia 
Journal, I described the genua Eitpleuria : since then 1 have 
found E.jiulchella, not uncommon on Ballia, from Cape North- 
umberland, in South Australia, In that paper I noticed that 
E. incurvaia differed from the others by the anniJi not being 
cellular ; it is therefore probable, tliat it will have to be re- 
moved &^m the genus, particularly If the supposed onuuli in 
that species prove to be only the siliceous connecting soue 
Split, as it occasionally docs in various other genera, into thin 
lamina. That this may be its true structure is rendered pos- 
sible by the discovery of a now genus from Mauritius, groiviug 
on Plocamium Ttifuiria (along with the Aracknoiducua) . This 
new genus has certainly no aunuli : the upper and lower 
valves are as described in Eupleuria, and consequently it ia 
intermediate between that genua and Achnanthea ,- differing 
from this last by the want of a stauros to the lower valve ; 
by tlie costie not procce<ling to the extremities, at least, on 
the lower valve ; and iiy the valves being merely arched, 
and not geniculate ; it has no stipes, and seems attached by 
the side, as in Euplearia. To this genus iVe n,»nit GtpK>j-(\tt 
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tuay be given, the more especially that Eupleuria incurvata 
(my origiual Gephyria) may be removed here. The costse 
are about fi in 001 in the Ichaboe species, while in the 
Mauritius one they are much closer, 15 in "(Wl. Thia last 
may be called Gephyria Telfairiee, after the late Mrs, Telfair, 
who discovered the Alga in which it occura. In this the ex- 
tremities of the frustules are sharp ; but I have, apparently, 
the same species from the West Coast of Australia (obtained 
by washing some Algie collected by Mrs. Drummoud, and 
sent me by Dr. Harvey), but in that the frustules are more 
obtuse. 

In my former paper I described Amphtprrtra Ral/aii ; in the 
same number ('Trans.') is a paper by Dr. Donkiu, to which 
I find it necessary to allude, on account of the want of 
courtesy there shown (p. 33). When I transmitted my notes 
to Professor Smith, Mr. Ralfs, or others, they were to be 
held aa mere notes; and although any gentleman is at liberty 
to see them, or to use them, after verifying them, all that I do 
not myaelf publish must be regarded as private communica- 
tions, and witli which ray name is not to be connected, if 
published by others. Dr. Donkiu gets some information 
fmm Mr. Roper, and Mr. Roper gets his from Dr. Mont- 
gomery, and Dr. Montgomery gets his from Mr. llalfs, who 
gave a slide, with a name attached, which name 1 have now 
published. But I beg to aay that Mr. Ralfs' slide was not 
from material discovered by we, as Dr. Donkin asserts, and 
that the identification of Dr. Donkin's Pleurosigma rectvm 
witli my Amphiprorn Rrilfsii, was not made by me. If Dr. 
Donkin wishes to know what my species is, he must not 
go to a slide named by others, or by myself, containing 
several objects, but to my specific character,* for in drawing 
it up I had reference to several forma, both in Mr. B^fs' 
gathering and found elsewhere ; and any one may see from 
it that several of Dr. Donkin's supposititious species are 
combined under that character ; in fact, Mr. Ralfs' gathering 
contained, so far as I can comprehend his descriptions and 
figures, Pleur. rectum, Wansbeckii, minutum, and probably 
aUo ungvslum, which I consider one and the same species of 
Amphiprora. Pleur. carinatum I ought perhaps to add to the 
hst, for I believe that the strice only appear oblique in con- 
sequence of the position ol' the light ; if a true Pleurosiffma it 
may be Pleur. obscw-um, the only one with that peculmr ap- 

" [ miglit lisvc- niniie tlie diagnosis more |irectac bj snjiiig I lie veiIvps, 
itlthmigb cannate, U'e not hIuIc. This, liowcvur. is Implied h; nut. nuttcing 
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pearance. Dr. Donkln will allow me also to add, that hi« 
S. V. and F. V. oiPieur. (anceolalvm, beloDg not only to dif- 
ferent species, but to distinct genera ; that his Pleur. arcuatum 
is only Pleur. fasciola : his Toxonidea iiuignia, the well- 
known distorted state of Pleur. eeslitarii; hia Tox. Gregoriana 
the same of cither Pleur. atrigogum, or angulatum (I have 
seen both distorted), but which I cannot say from his imper- 
fect diagnosis of the species. His Cocconeut excenlrica was 
discovered by De Brebisson, in 1852, and was then called by 
him C. orbicularis ,- and liis Epithemia marina, the E. Radula 
ofthesarae French gentleman, afterwards distributed in slides 
by Professor Smith as Nitsachia Radula ; this I have long had 
firom the Clyde, and also Teignmouth. His Amphiprora 
duplex, judging from the figure and diagnosis, scarcely differs 
from A. paludasa. It is to be regretted that Dr. Donkin did 
not make himself acquainted with what otliera are doing, 
before rushing into tj'pe ; and that, instead of ginng the long 
descriptions and figures, and multiplying species unneces- 
sarily, he bad limited his sjicciesby a short, concise character, 
as every true naturalist must do who wishes his species to be 
adopted or considered by others, 
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Pbilihinary OBSERVATioffa on the Luminous Osoanb of 
Lampyris. By A. Kulliker. 

(From tlie ' Verlmiidl. d. Wunh Pbjs. Meii. Gci ,' 130. VHI, 1857.) 

I. Anatomical. 

L The luminouB organs of tlie various species oi Lampyris 

are of a special nature and well defined ; not to be confounded 

with the adipose substance, and presenting a determinate 

form, size, and position. 

2. The males of Lampyris gpendidula have two flattened 
luminous organs, appearing white to the naked eye, on the 
ventral aspect of the sixth and seventh abdominal rings; 
to which corresponds an uncoloured spot in the chitinous 
integument. The females have similar organs in the same 
situation, but in them the one situated in the sixth ring is 
double. BcsidcB these, I find in the female Lampyris, four 
to five pairs of lateral organs, which are not always disposed 
symmetrically, and presenting the form of flattened globules, 
situated on the sides of the abdominal segments from the 
first to the sixth ring. The limiinoaity of these lateral organs 
is brightest when they are viewed from above. When not in 
a luminous condition, their pale transparent colour and deep 
position render them diflBcult of detection without careful 
dissection. 

The females of L. noctiluca have two larger, yellowish- 
white luminous plates on the ventral aspect of the sixth and 
seventh abdominal rings, and besides these, two minute 
organs on the eighth or caudal ring. The latter only, and 
these of a smaller size and graj-iah transparent hue by day- 
light, are present in the males of this species. 

3. All the luminous organs, both ventral and lateral, pre- 
sent essentially the same structure, consisting of an in- 
vesting membrane, enclosing a parenchyma composed of 
cells, tracheee, and nerves. 

4. The euvelope is a delicate, stmctureleBB pelUcte, on the 
inner surface of which may be seen minute, very widely 
scattered nuclei. 

5. The cells of the parenchyma constitute a compact mass, 
occupying the whole interior. They me c^ ^.Twandcd poly- 
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^nal form, and from 001'" to 002" in size. With reBpect 
to their contents, they may be divided into two groups, — 
the pale and the white, between which, however, transitional 
forma may be observed. The former, or pale cells, contain 
pale, delicate granules, and in them may be perceived a 
minute, rounded nucleus ; whilst the latter, or white celh, 
arc BO densely filled with white, spherical, mmute granules, 
having an oily aspect when viewed by transmitted light, that 
no other constituent can be seen in them. 

The disposition of these cells is such, that in the ventral 
luminous organs of the female of both species, and of the 
male in L. spl^ndidula, the outer portion contiguous to the 
chitinous integument consists of the pale eellsj whilst the 
inner or deeper part is constituted of the white. No very 
definite line of demarcation, however, can be drawn between 
the two. In the lateral, more detached, organs of the female 
L. aplendtdula, and in the luminous oi^ans of the male of 
L. nocliluca the white cells occupy the entire surface. Al- 
though, as it appears to me, in the former the dorsal, and in 
the latter the ventral, aspect of the organs is less thickly 
covered with them. In certain cases, also, the white cells 
may be wholly wanting, or are represented by bodies con- 
taining only a few white granules. 

6, The niimeroiis trachers enter from the upper, or, in the 
lateral organs, from the inner, side, forming the most abund- 
ant and elegant ramifications among the pale cells. The 
finest twigs of these vessels which appear to form loops were 
visible everywhere among the pale cells ; but in the ventral 
organs they are the most numerous on that siirface of the 
organ which is turned towards the external world, whilst in 
the others they esist all over the superficies. The chitinous 
integument of the larger tracheal trunks supplying these 
organs supports, as elsewhere in Lampyris, fine hairs. 

7. The mrveg, which were not found except after prolonged 
and troublesome research, enter the organs in company with 
the trachese and ramify among the pale cells, though by no 
means so abundantly ae the traehese. They are of a pale 
aspect, here and there furnished with nuclei, and at the 
points of division also with nucleated enlargements, from 
which two to five branches are given off. The resemblance 
between the pale ceUs of the parenchyma and nerve-cells, 
suggested the possihihty of some connection between the 
former and the nerves, but hitherto I have not succeeded 
in observing anything confirmatory of this supposition. 
The ultimate termination of the nerves, also, remained 
altogether in the dark. 
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8. The proper luminous substance does not consist in the 
granules of the white cells, or the so-tcrmed " luminous 
granules " of Lcvdig, under which that author also includes 
some larger, radiated, opaque granules iu the cells of the 
adipose body in the female of L. ajilendidula, but in the con- 
tents of the pale ceth, as may be readily proved by direct 
observation of the luminous organs under the microscope by 
night, when the light of the lamp Is shut off. 

9. The contents of these luminous cells correspond, in all 
their microscopical reactions, with an albuminous material ; 
althov^b, owing to the extremely minute quantity of the 
substance which can be obtained, it has been impossible to 
subject it to a ntore satisfactory chemical examination. 

10. With respect to the granules contained in the white 
cells, as well as to the larger radiated globules in tlie cells of 
the adipose body described by Leydig, not merely and erro- 
neously as luminous granules, but also as composed of an 
inorganic matter, probably phosphorus ! the simplest mi- 
cro-chemical examination shows, that they consist of a uric 
acid salt, which, bo far as my experiments have hitherto 
shown, represents urate of ammonia (NH^O, Ur). On the 
addition of acetic or hydrochloric acid, the characteristic 
crystals of uric acid are very speedily formed; whilst with 
caustic soda and potass beautifiil acicular bundles of the cor- 
responduig urate arc produced. In fact, if two or three of 
the luminous organs in L. upkndidula are isolated by simple 
dissection, the murexid-test, by means of nitric acid and 
ammonia, may be directly applied, and will supply the most 
convincing proof of the true nature of their contents ; and on 
the subsequent addition of potass the characteristic purple- 
blue colour will be obtained. The production of the arbo- 
rescent crystallization of sal ammoniac on the addition of 
hydrochloric acid, and the circumstance that no residue is 
left when the white substance is heated to redness, determine 
that the base of the uric acid salt in question is ammonia, 

11. AU endeavours to detect the presence oi phonplutrux 
in the luminous organs were fruitless. The oi^ans of thirty 
males of L. spkndtdula were treated with sulpliuret of carbon, 
and when this was allowed to evaporate on blotting paper, 
no luminosity was evident, nor was the paper charred. When 
organs which have been isolated by dissection are treated 
with nitrate of silver, no black precipitate is formed. The 

m&me vaa the case when a number of the insects were placed 
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in a small glass vessel and covered with a shallow dish, coii- 
ttuning a drop of a soiutiou of the same ealt. 

12. The luminosity of Lampyris ia dependent upon the 
will of the animal, and esists by day as well as at night, 
though very frequently absent iu the day time ; a circum- 
stance evidently depending simply upon the fact that these 
insects are, for the most part, nocturnal in their habits, and 
usually lie concealed in the dark during the day. Movements 
alone have no influence upon the productiou of light; and 
even in the night time, individuals may be noticed performing 
the most active movements, and yet showing no luminosity 
whatever. Nor, also, has the concentration of light upon 
the animals any efl'cct ; whilst they exhibit luminosity even 
when they have been kept for days together in the dark. 

13. Many irritants exercise an influence upon the produc- 
tion of light, amongst which the following may be noticed : 

(1.) Mechanical irritation. — The cmshing of the luminous 
organs, or even a slight pressure upon them from without, 
invariably causes brilliant illumination. When the organs 
are divided into small portions, or torn in pieces, the lumi- 
nosity soon ceases. The light is also frequently manifested 
when the head or thorax of the insect ia cut off or slowly 
crashed. 

(3.) Electrical irritation. — If the whole insect, or even 
only its abdomen, when the iuniinoaity is not present, is 
excited longitudinally by a powerful induction -current, the 
most brilliant illuminutiou is instantaneously produced, which 
usually quickly disappears again when the current is inter- 
rupted. The same effect is produced when the poles are ap- 
plied directly to the organs, and very frequently also whxn 
the head alone w excited, 

(3.) Temperatures. — From the experiments of Kunde and 
myself, which agree pretty nearly with those of former 
observers, a temperature of +40° to +60° R., always excites 
a bright luminosity j and the same eft'ect is produced, though 
more rarely and with less certainty, by a temperature of 
from — 3° to — 5° R. Under variations, also, of temperature 
amounting to about 30° C, the luminosity is produced, as it is 
almost always when the animal is transferred from a freezing 
temperature to the warmth of the hand. 

(4.) Chemical irritants. —hx these experiments, the sepa- 
rated abdomen only was always submitted to the reagent, with 
which the part was in all cases kept completely moiatencd- 

B. Caustic alkalies are powerful excitants of the luminous 
organs — caustic potass, in fact, acting in all degrees of con- 
centration, from 0-7 to 50 per ceat. 
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b. Adds. — Very beautiful luminosity is produced by sul^ 
phuric, nitric, and hydrocliloric acids, and in the case of 
snipliuric acid, solutions containing from 75 to 7o\ per cent, are '. 
efficient for the purpose ; hydrochloric acid acted in solutiona 
containing from 3 to 25 per cent.; nitric acid was tried, with the 
same residt, in a solution containing 22 per cent., which was 
the only strength tried. The vapours, also, of the two latter 
acids act as excitants of tlie luminous organs. Besides these, 
a similar effect is produced by phosphoric, concentrated, 
acetic, tartaric, citric, oxalic, and a five per cent, solution o 
chromic acid. 

(5.) Solutions of indifferent suljstanccs, in certain degree* 
of concentration, are also excitants of the luminous organs^, 
such as the haloid salts and the neutral salts of the alkalies and 
earths, as well as sugar. Common salt acted as an excitant 
in solutions containing 3 per cent, and upwards, phosphate 
and sulphate of soda, in solutions of -i to 5 percent. 

d. Other excitants are alcohol of 45 per cent, and upward, 
anhydrous ether, creosote, lunar caustic, chloroform, and 
chlorine. 

e. No effect is produced by water, sahva, strychnia, dilute 
solutions of salts and acids, oils, sulphuret of carbon, and 
many metallic salts. Oxygen, also, from a single experi- 
ment, would not appear to be a true excitant, for separate 
abdomens, and entire insects not in a luminous state, fre- 
quently do not exhibit any luminosity imtil after one of 
several hours; but then, it is true, they shine long i 
brilliantly, 

14. The luminous property is destroyed by a great many 
influences, although it always exhibits great tenacity. It is 
always and speedily annihilated by the mineral adds and cauatit 
alkalies ; and also — a circumstance that appears to me ol 
especial interest — by narcotics, which paralyse the nervous 
power, as by the fumes of hydrocyanic acid and of coneia' 
(experiments with the urara iioison were unsuccessful). 

In the experiments made with these poisons, the 
animals under proper precautions for the protection of 
the experiment a Gst, were placed in a small watcli-glaaa, 
and moistened with saliva ; the watch-glass was then 
introduced into a larger vessel containing the potsonouB 
vapour, 80 that the atmospheric air had free access. If 
the insects experimented on were in a luminous condition, 
the light was extinguished in from three to five minutes, and 
at the end of five to ten minutes the luminous organs were 
quite dead, and incapable of excitation by any means — 
craahing, eJectricity, and cansWc aW^Vvea. tViesa.me effect wa» 
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prodaced when non- luminous individuals were exposed to the 
poisonous vapours in question. The luminous organs were 
in like manner destroyed by a powerful electric current, 
alcohol, ether, organic acida, &c. 

Of other injurious agents, many, at any rate, do not nccea- 
aarily annihilate the luminous property for ever. Thus 
animals which have been dried, are resuscitated when mois- 
tened with water, and exhibit luminosity ; and, in the same 
way, individuals benumbed by cold (0= to — 5°) are revived 
by the warmth of the hand. Moreover, I have succeeded in 
restoring the lumiuons property of entire insects, and of 
isolated organs, which had been deprived of it by a solution 
of salt containing 12 to 20 per cent. — that is to say, by the 
forcible abstraction of water, by immersing them again in 
water. There is thus no doubt that furtlier experiments will 
Rhow, that, in the case of these organs, pretty nearly the 
same phenomena of revivification take place as in the sper- 
matic filaments and nerve-fibres. 

Under favorable circumstances, the length of time during 
which the e.\citability of the luminous organs is maintained, 
and the light itself may be produced, is very considerable. 
Id moist atmospheres, as well as in diluted solutions of 
ealt, sugar, and albumen, the separated abdomen will often 
continue in a luminous condition for twenty-four to thirty- 
six hours. The greatest length of time during which I have 
noticed the luminosity to continue, viz., forty-nine hours, 
was in a moist atmosphere of oxygen. In water, that is to 
Bay, when the animal is moistened all over, the luminous 
" iroperty ceases to be manifested in a rather short time — 

mally in one to three hours. 

15. When insects moistened with a solution of salt were 
placed with the cephalic and caudal extremities on the 
cushions of Du Bois's current apparatus, those in a luminous 
condition, and especially females, deflected the needle of the 
multiplier from 3° to 7°, the head at the same time appearing 
to he positive. This result, however, was not quite constant, 
and further experiments will be necessary before any fiirther 
conclusions can he safely drawn from it. 

Non-luminous animals, even when they moved on the 
cnshions, usually afforded, with my multiplier of 16,000 
toma, no indication whatever of a current, or, at most, did 
not deflect the needle more than 1° or 2°. 

16. T was very desirous of determining whether there was 
any difference of temperature between the luminous and non- 
luminous animals, but owing to the circumstance that the 
experiments were delayed till quite the close of tke eeasRni.YB. 
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whicli the inBects appear, the only result at ■which I arriva 
was, with the aid of the t he rmo- electrical apparatus, tl 
determiue that the temperature of the Hon-lutninous female 
was 17" C, in a room at the temperature of 20° C. 

Results. 

From the foregoing experiments, coupled with the anato^ 
mical facts, I conclude that the luminous organs are a »«•- 
voiu apparatus, whose nearest analogues might be sougfa 
in the electrical organs. All ejtdtants of the nerves excitt 
the luminoaity, and the agents which annihilate the nerrod 
fimctious, act injuriously in their case also. My espcrimentil 
wholly subvert the theory hitherto current, which assume! 
the existence of a luminous material, secreted and deposited 
in the organs, a sort of phosphorus, which, on the addition of 
oxygen through the respiratory movements, becomes oxy- 
dizcd, and consequently luminous. It must, indeed, be a 
strange material which may be rendered luminous by acidi 
and alkalies, alcohol and creosote, salts and sugar, and luu 
its lumiuosity destroyed by prussic acid and couein. II 
seems to me that the observations above detailed are capabb 
of hut one explanation, viz., that the light is produced undej 
the influence of the nervous system, and in all cases is main 
taiued only for such a period, whether long or short, as thi 
nerves, stimulated by the will or otherwise, act upon thi 
oi^ana. With respect to the proximate causes of the light 
I have thought of the electrical light, and on Ught produce( 
by chemical action. Whether the former supposition ! 
worth further investigation, or whctlier it be at all possible- 
by analysis of the greenish light of Lampyris, which micrO' 
scopicat examination shows to consist of minute sparks — ^ 
determine whether it be electrical or not, I will nO 
venture to decide. I am at present inclined to pre^ 
the second hypothesis, which also seems to be sup. 
ported by the fact of the presence of urate of ammouii 
in the lumiuoua organs, as my experiments have shown, 
Admittiug that these deposits, from their position and theil 
being composed of very miuute granules, may add to th( 
light of the luminous substance itself, still, seeing thirf 
their number is very variable, it appears more probable to 
refer their production to molecular changes in the luminoul 
matter, and to assume that the latter, which manifestly con- 
sists chiefly of an albuminous substance, and is abundant^ 
supplied with oxygen by its numerous trachea:, undergoei 

during life a decomposition, one of the ultimate results 

which ia urate of ammonia (.^lipitjiV 
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The evolution of light, therefore, would be an accompani- 
I meat of this decomposition (oxydation) of the albuminous 
f material, though it must of course be assumed that the de- 
[ conipoaition lakes place under the immediate influence of 
I the nervous system ; iu fact, even, it may be said that this 
I decompoaitiou takes place so actively as actually to be 
I attended with the luminous phenomena, only in consequence 
j of its intensity derived from the nervous influence, whilst, 
I under ordiuary circumstances, albuminous substance, under- 
f going oxydation, is not luminous. If this explanation be 
1 correct, we are here presented with another remarkable 
' instance of a direct influence exerted by the nervous system 
on molecular changes, and which, although in a certain sense 
analogous to what we know of the influence of the nerves 
upon the electrical organs and salivary glands, as well as in 
the action of the nenea upon the muscles, still at present 
appears to be mii generis. 

So muck for the present. I hope next winter to be able 

to publish my experiments more in detail, with the requisite 

^H illustrations, although I may wait for another glow-worm 

^^t season, in order to supply many existing deficiencies in my 

^^M. observations. In any case, I shall then make due reference 

^^r 'to the numerous previous researches on the subject of the 

luminosity of Lampyris, amongst which, as I will at once 

remark, the most satisfactory are those of my countryman, 

Macaire, of Geneva (' Bibl. univers, d. Geneve,' 1821, and 

Gilbert's 'Auualen,' 1822, p. 365), and endeavour, at the 

same time, to bring into one view the physiological relations 

of lominous animals in general. 

IPringsbeim's Researches on Ike Fecundation of l/ie Alom. 
By M. MONTABNE. 



The following resume, by M. Montague, of Pringsheim's 
_iter researches on the fecundation of the Algic, appears 
in ' L' Institut ' for August 20th, 1856, and may be regarded 

a continuation of what has already appeared on the subject 
in this journal. 

" The second memoir of M. Pringshcim," obsenes M. 
Montague, " is ftiU of curious facts, leading to unexpected 
results, and well deserves the attention of naturalists. It 
contains, in fact, the eatabUshment of the cwaXKOK* qI "CsiR. 
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two sexes in some fresh-water Algae — the Conferva, in which 
tlieir Ciistence had previously been scarcely suspected. It ii 
true tliat the motions of certain spores (zoospores) at matu- 
rity had heen remarked, and that this motion was caused 
hy the action of vibratUe cilia, with widch tticy arc fur- 
nished. Their germination even had heen traced. But a« to 
antherogoids, or male organs, I know of no observer before' 
M. Pringsheim who had noticed them in the lower Algae, 
and particularly in (Edogonium, one of the suhdivisions of the 
genus CoTifenm of Linnseus. 

" Nothing is more mar\cllous than the phenomena attend- 
ing the act of fecundation of these plants. The sexual appa- 
ratus, the metamorphoses that the androspore or male orgas 
undergoes, and the act of fecundation itself, seem bo man; 
facta contrived on purpose to excite our utmost wonder am 
admiration. 

"The species ai (Edogonium are simple, filamentous Algte^ 
living in fresh water, and composed of cylindrical cells placed 
end to end in a single series. They present this peculiarity,' 
that the greatest number of apecicjs are marked by aunnlay 
stripe placed on certain epeciid cells. In one of these cetta, 
at the time of reproduction, the contents accumulate, beeomt 
condensed and distended, and sometimes produce zoospores] 
sometimes a single spore, which is detached, and falls to thf 
bottom of the water, when mature, to perpetuate the plant. 

" This is all that was formerly known. We were completelj 
ignorant of what iuduced the successive changes that the sport 
underwent before it was detached. This is what M. Pring- 
sheim has ohsened. In the same filament which produce! 
the female cells destined to propagate the plant, others maj 
be observed, generally shorter, in which bodies are developeit 
which might be compared to antheridia, since they cnclos* 
the antherozoids. These bodies, ovoid, crowned with ribra^ 
tile cilia, and called by the author androapores* {Andro* 
aporen), very closely resemble zoospores, but are ver) 
differently organized. Escaping from the vesicle which in- 
closes them, these androspores attach themselves at a deter- 
minate moment firmly on the female cell. Tlie filament 
whole and unbroken until now, opens its joints at the leve 
of one of the striie like a soap-bos, to allow of the pratrusioi 
of the membrane containing the gonimic matter or tW 
potential spore. This protruding portion, which the autha 
calls fecundating tube (Befnichtungschlauch) , is perforate* 
by a round opening at the spot where the androspore hai 
• TVipse ore llie orcans wliidi Wie\ieew\.t'[iTiftd SfttrojunWia bj AIm- 
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implanted itself, a sort of ambulatoiy testicle for which I can 
find no comparison. The act of fecundation takes place, 
after the fall of a little operculum from the androspore, by 
the introduction of a spermatozoon, or Saantenkorper, as it ia 
called by M. Pringsheim, into the mass of cndochrome 
{chromule) of the female cell. This introduction ia effected 
through the lateral opening existing at the summit of the 
fecundating tube, and which performs the part of a micro- 
pyte. Before this act, the female cell, in order to permit the 
entrance and action of the spermatozoon destined to com- 
municate the germinating faculty to the spore, remains open, 
hut no sooner is the a^t accomplished, than the cell surrounds 
itaelf with a second membrane which prevents any further 
intrusion." 

Such are the facta observed by M. Pringsheim. But, adds 
M. Montague, "we must not forget that it is to French 
naturalists we are indebted for the first information on these 
interesting questions. It was a member of this Aeademy, 
the illustrious Reaumur,* who first thought of seeking for 
the two sexes in the Algic, and but little more would have 
given the honour of this discovery to him. It was nearly a 
century and a half after his fruitless researches, that two 
botanists more fortunate, M. Dccaisne and M. Thurct, suc- 
_ ceeded in establishing the existence of antherozoids in the 
eame receptacles of the Fuci where Reaumur had vainly 
sought for and thought he had found male flowers. Siuce 
then, the Academy of Sciences, in proposing as the subject 
for the grand prize in natural history, in 1847, the study of 
the zoospores and the antheridia of the Algie, excited 
renewed efforts on the part of M. Thuret, and of MM, Derb&s* 
and Solier — efforts which haie been rewarded, and which 
have given a new" impulse to these studies, the effect of 
which we now see in the observations of many phytologists, 
amongst others of M. Pringsheim, aud of which it ia as im- 
possible to calculate the consequences as to li&it the term. 

" I will add, in conclusion, that all observations published 
op to this time on those families of the vegetable kingdom 
in which species of the most simple organization are met 
with, goes to prove that the law which governs the function 
of reproduction is becoming more aud more generalised, and 
that, with some modifications dependent on special conditions, 
it is common aUkc in plants and animals." 

" Rcnumiir, "Description de flcurs ct de Braincs de divers Fucus," Sc, 
' iiiru. do TAcwl. dee Sc.,' 1711, p. 3S1, aad 1712^ p- 31. 





Introdttciion to Cryptogamic Boluny. By the R^v. M. J. 
Berkeley, M.A., F.L.S. London; 11. Bailliere, 

There is no department of natural history tliat has beeu 
more indebted for ita progress to the employment of the 
jaicroscope than that of the etmcture of Cryptogamic Plants. 
So little was the nature and structure of these plants known, 
that Linufeua applied to them the term Cryptogaraia, on 
the supposition that uo process of reproduction existed in 
them analogous to that which occurred in the stamens and 
pistils of higher plants. The history of the discovery of the 
reproduction of these plants, by tlie agency of eperm-cells 
and germ-cells, ia one of the most brilliant pages in the re- 
cords of microscopic rcaearch. Although their structure has 
been well described and illustrated iu the works and papers 
of Jiindley, the Hookers, Jlenfrcy, Berkeley, Broome, 
Thwaitea, Ralfs, and the late William Smith ; till the publi- 
cation of the present work by the Eev. M. J. Berkeley, we 
had no book in our language especially devoted to the con- 
aideration of their structure and affinities. Few persona could 
bring to this task more qualifications tiiau Mr. Berkeley. He 
has devoted unusual powers of observation and careful re- 
search to the study of the Fungi, and is known for his work 
on the British forma of this family, wherever the science of 
botany is cultivated. In this work he has devoted the same 
qualities pf mind to the rcrision and criticism of all that has 
been done by other observers iu the remaining families of the 
Cryptogamia, and has produced a volume that will be valued 
by all who are engaged in the study of this moat interesting 
and important branch of scientific invcatigation. Not only 
does Mr. Berkeley's work give a very complete account of the 
various families of Cryptogamic plants, but it containa a large 
amount of philoaophical reflection and souud advice, which 
cannot but be useful to the young student. In his introduc- 
tory chapter he especially draws attention to the value of 
researches on tlie lower plants ; and points out the errors those 
are likely to fall into, who, whilst skilful in the use of the 
microscope, have neglected the first principles of scientific 
inquiry, We give the following extract as an example. 
"/ abaU not (iwc)l npou the extreme atii mBmtoU m'teiw^. <A V'tic Mveral 
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ohjecta which come vithin the ricw of the Crjptogamist. If Tsrietj and 
deliOBCj of structure, beaut; of form and colour, kiid tlie ulcest transitioiu 
from gTOUJ> >o group, from feam to geuus, bcaidi^a a liD»t of curious ques- 
tiouB of [plijsiolo^ fliid mlBptutioa of means to partioulnr endi, are worthj 
to en^ge atlenlion. Cryptogams most surel; will not be atiiougst the 
most unproGtahlc objects of study. There will be Bcopc, loo, for the acutest 
powors of thought und obiervalion, uoless he is content mereljr tu akim the 
Burfaae of thiugs. Even indcpendeutlj of the oecessity of using oplicttl 
instruments, a point often much eia^eraled, for if ibe minutest points of 
physiology in Pnicnogains ore deeply studied, do less an amplifying power ia 
necessaiy, and perhaps even greater tacl and skill in nianipulution, the dif- 
ficulties wbicli arise from the wide limits within which not merely apeciea 
but accredited genera are capable of rarying, arc suScient to cxeroise the 
Ligheat mental qualilicntious. It does not follow, bownver, that the end 
obtained should be al all proportional to the necessary Ubour. The object* 
whieh the accomplished Cryptogamiat has in view are not comprised withio 
the mere determination of species or the admiration of Ibe exquisite forms 
und combinatioiii which meet him at every turn. If he aims at nothing 
bigher than the Grst, he may indeed be useful in his generation, provided ho 
be OBiitious enough, and jiossessed of lulEcienI self-denial to preient hia 
■Iriving to glorify himself, rsllier than (o clear the mad for intesticators of 
bigher pretcnsiona. If beauty of form and singularity of structure Iw alone 
Ilia object, liis time may be passed agreeably enough, but in most cases, lika 
ten thousand microscopistK of llie present any, he will be but a mere triflcr, 
without any better aim than innocent amnsement ; or if he be a dabbler in 
uieooe, with some wish to attain a reputation which he lias not the patience 
to seek after by a continued course of study .iiid mental diwiplinc, he will 

be deriving general inferences from iaolalfii halE-ui'l. :-.i i i"i.-s t- Iho 

detriment and confusion of real science. Pi'-I,:i|< < i vii>n, 

the desultory observations of the mere mir.tuif - <v. 

And e»en where llie objects ore higher, a is "... .. in >a 

alteot ion is much directed lot bis greatly abused initrmuiiir.nlioiila remember 
tliat if he wiihes to penetrate llie KcreCs of nature lie must look beyond bis 
microscope, a fact of which some microsoopists of considerable repuUlion do 

it seem at ail aware. The paramount importance of tbc subject is to be 

en in fur different matters. 

"Tlie Grst great point is that the phvtiiologist ia able, in the simpler 
Cryptogams, to study the several organs of whicu the higher vegetables aru 
composed, isolated and altogetlier removed from other structures which may 
impede the view, or by their rupture cause confusion. If, for instance, it is 
desired to ascertain the mode of growth in cells, he will be able to appeal to 
the simpler Algtc, whether gnimaus or Qlamentous. In tlie one be will be 
able to trace step by step tbe division of Ibe primitive motlier-cell, with 
aotliing to prevent his view in consequence of the great transparency of the 
vails i or if he lake one of the simple or branched Confervit, be will be able 
to assist at the origination not merely of two new cells from the subdivision 
of oue, but ibe formation of a new cell by pullulation from the walla. 
Meanwhile he can ascertain exactly what changes the eudochrome is under- 
going, he can walch the part wliich the cytoblast heart in the process, and 
can Bometimes trace its partition. He can investigate in many cases, as in 
Ztfffnema and its allies, or much more in Chara and Nilelta, the currents 
wbicli traverse the length and breadth of the cells ; he can trace thickening 
of the walls by the deposit of new coats, and in some cases the shelling off 
of those wbieli are effete and have performed their office. He can obierve, 
moreover, the wonderful union of separate Qlnmenls, the formation of a vital' 
■pore from tbe uniuu of the conteota of neiglihoMiiwis wsW*, »»i -msK^ ^^^^t 
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poiiits of interest, vliioli Ibrow more or less liglit on tbe processes nlijcb 
occnp7 tlie atlcnlioa uf tbe iavcjiligiitar of tlie vital processes of lUe liigbcr 
veeeUblBS. Ainungst ibe lowest vegetables La will find uiaiiy fucta wliicti 
trm give liim points of comparisoa with iutuatcs of the aiumol kiugdom ; lie 
will see apparent lufusoria ciistiag ai lucre vegetable orgaus, ana <irill find 
them perforniiag fuiiolioiis under a form wbicli be trill in vain liUDt for 
amon^t tbe higber vegetables, and if bis attenlioa be lunied to tbose 
Crvptogams wbicb more closeljr resemble lliese iu outward appeariiDce, lie 
will Und a fonn of spermatozoid so close!; resembling tbo inipregnilorj 
bodies of tlie liigber aniniBls, as to open liis miod more slrongl]' tlian ever to 
a convietioD of tlic intimnte bond by wbicb all tbe members of the orguuced 
world are bound, Ibougb he maj not subseribe to those theories which den; 
tbe existence of defiuiu; groufis. There can be no queelion in these cases of 
tbe spermatozoids being developed in perfect freedom within tbe motber- 
cells, and not mere ap|ieiidiiges separated from tlieir walls, and endowed 
with a vital action, similar to thai of tbe cilia, go common to mucous sot- 
faces, as inauv animal pli^siologists aisert. Such investigations will comfi 
in aid then of*^ those relative to the development of snermalozoa in animals, 
and similar advantages will be presented in muij other iuatauccs, and con- 
aequendj the crjptogamie student will be able to form more exact notions 
as to vital actiou in iTie animal and vegetable kingdoms than are nsuollj lield 
b? those who eonllne their invesligatious lo either division of the organized 
world. A^n, tliouttb spiral vessels are comparativelj rare in Crvptogama, 
opportunities of slua<riDg Micir develupmeut and nature are nowhere more 
available Ibau amongst the Hepalitue, where tliej occur without the inter- 
vention or attachment of any other issue, while in Zyffiiema the curious and 
multiplied spiral bands miiy with case bu traced from the first formation of 
the cells in which thej ai'e developed. 

"Tbere is another point of immense importance, which the crypti^tamic 
observer bos iu a peculiar degree the power of studying successfully. Ques- 
tions often arise as to the point wlietber cellular structure con originate 
without tbe presence of a )>revious mother-cell. It is a question, for in- 
atanee, whether cells are ever formed in I'iiiBUOgams from mere organizable 
sap, as presumed by Mirbel iu bis pa]ier on the Date Palm; or agun, 
whether, in what is called organizable lymph iu the animal world, ceils can 
originate freely without pullulaiiou from the ucighbDuriiiu: tissue with wliich 
the lymph is in conlJtct. In the blood, once more, are blood -globules, or in 
nnbealtliy conditions, pus-globules, ever formed simply from the constituents 
of the blood itself, without the concurrence of previously formed organisms ? 
Now in those fungi in wbich, as iu Spiaria and Peiua, the re|>roductivs 
bodies are generated by tbe endocbrome of the fructifying ceU-i, the Cryp- 
togamist bos the power of watching the development oitlie spores from 
tlic very moment when the endocbrome commences to be organized, 
and he can with confidence assert that tbey ate not the creatures of pre- 
viously existing cells, but the produce of tlie ciiduchronie ilself. Ha 
will be able to compare with this what takes place in the embryo sac of 
Pbsnogams, and will be better prepared to appreciate all tbe ailments 
which bear upon the Sehleideuian Theory of the fgrmatiou of the embryo. 
Both tlie formation of the albumen and of the embryo itself will then be 
studied with greater zest, and he will cerlaiuly, after watching the origun of 
spores within on ascus, be able to judge belter of what takes jiloce or doea 
uol take place within the jiollen lube. It is true that many of ihc poinl5 I 
have mentioned may be eiamitied pruQIably in Plitenogams, but always 
^^ with mora difficulty, and seldom with such precision or wiih such salisfao. ^^ 

^H lioB aad cODviclJou to the observer, and there is one point wliich must ^| 

^^1 tdwAjB be borne in misd, tliat theobjecUui(\ue!A.\QUf;[Q^KQi«xcda<relo(>ed ^H 



TPTOOAMIC BOTANY. 

under tiis eyes, if he posseBscs proper powers at mmiipulalion, wliich will 
scarcclj ever be tlie case with PJjEcnoganis, if Ihe )ii"'ls ^^ (reed ever so 
neatl; from tlic surrouudiiig tissues. Naj, the exainiuaiion of (lie devulop- 
menl of cells in surh genera as HamaloeiKcui and Glaoeapia will Ijelp uvea 
the Zoalogist, for nothing cau be more dose llinn the mode of develapaiteut 
in tliese, aud oF the vitellus in Ihe cgga of certain Molluiea. 

"The bodies, indeed, which are ao much alike, or in other wofda, are 
homologous, identical, that ta, in struclui-c aud geuesis, thougili not in func- 
tion, majnot alwajs be of equal value; hut the student wiineuru as much, 
perhaps, from the oheervanoe of Iheir difTercoces, oi if thej were in every 
respect perfeoljj accordant," 

Some of the earlier of these reinarka may perhaps be 
regarded aa scyere, but they are tlie result of the obscrvatioa 
and reflection of one w)io has entitled himself to be regarded 
as a maatcr of the subject on which he writes, and must be 
received with all due respect. The following passage is on 
a subject which has recently undergone discussion in our 
pages, and will be read with interest. 

" Nor will a few words on this subject of species be completely out of 
place, though we have incidentallj touched on it before. It is one which 
the crjptof^BJnic student will meet with at everv turn. It is a common 
opinion that crjptogamic species are ao variable, ihat it is impossible lo cir- 
cumscribe them with speciGc characters; and, to be studied with certainty, 
the; mtiit be studied in Ilie lierbarium. The practised eje will there detect 
siniilitudes between widely different forms wtiicb no definition could convey. 
Now tliere is certainly much truth in this notion, but more perhaps, from 
tlje wrong conception of authors than from the inlrluatc dimculty of the 
case. So long as essential characters are neglected, and fleeting external 
charactcra put in their ptuco, difficulty must needs eiiat, anil the student 
wilt never be certain that lie has come to a correct decision till he has seen 
an authentic specimen, or comg^rcd his own decision witb that of other 
botaniata as manifested in extensive herbariums. A stale of uncertainty is 
always one of more or less pain, and the temptation to a solution of the dif- 
ficulty by the supposition that he baa made some new discovery, will often 
preacnt such attraclions as to prove ins urmourL table. Nor will he find it 
possible, without tliat mental discipline which arises from a patient study of 
every detail of structure, and of the various shapes which organs may assume 
under diiferent ciroumstancea. Without audi discipline, like certain Oennan 
autlmrs of some repute amongst persons uninstruetcd in the subjects thev 
profess to handle, he will propose a new name for every difference, evenBocn 
SB arc manifestly merely temporal and accidental, and, on the contrarj, ha 
will unite whole |^ups which belong to entirely different categories. It 
would be easy to point out glaring examples, botii amongst alsoTof^sts and 
mycolo^sts. One of the worst amongst PliKnogamists, jienmps, is Uie 
erection of that state of the inflorescence of several species of Ciittu, in 
wliie!) the peduncles arc deformed by the presence of an internal parasite 
(Pucdnia ineareerata, lAv.), into a distinct genus of Pliainogams; though 
this is not worse than referring the same Alaa received from ditTerent 
sources to two or more distinct genera, and that not among the tower or 
more obscure species, where there might he aome excuse lor such a pro- 
ceeding, or the association of |)Iants so totally different, as Puceinia and 
TriekolhedaiH. Nor is the correct appreciation of sjcclea ot an IvtJAa 
cmaequeace aa is sometimes vainly supposed. tVt wti^ -tib^ \- 
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we can arrive at anjtiiing lite accurale views of geograpLic botany, 
or tliB dtstribulion of plants over the globe, is by a correct estima- 
tiou of species. If two I'loras be formca on different principles — while 
in tbe one the species ^re accurately Uinited. and fcirms wbicii vary only in 
some subordinate point, and not in easential cliaructers, are ^oujwd under 
one common name; in the other, not ouiy every marked variety, but even 
accidental variation, is elevated to the rank of a species, — it is impossible 
to form any correct comparison, and this is the mure neoe^aary in Ciypto- 
eaiiis than eliewliere, because the sjieoies liave notoriously sucli a wide 
ailTitsion, and because their technical, though not their eqseiilial characlers, 
are so very variable. The great point in all these cases is never to describe 
from single or imperfect specimens, where there is some form evidently vei7 
c](Hcly allied. It may not be possible, perliaps, always to avoid error, but 
a little caution will be most aavantageous, both as to one's own individual 
character as a botanist, and to science in general. Aud jf species are once 
aoourately cbaracteriseil, there will be far less difficulty than may be imagined 
as to gcuera. Nothing is more vain Iban lo run down botaiusts as mere 
makers of species, as though it did not lake as much kaowledee and tact to 
limit species well, as to aseurlain a few delached microseopical facts without 
deriviiig any eeocrsl views from sucii study, or ever seeing the relative 
bearing of su^i observations. The physiologists of the present day, at 
least too many who have some name in science, are absolutely doing the 
veiT thing which they profess to despise in species- makers. A proposer of 
baa, lU-dcQned species is no promoter of science; still less is the so-called 
physiologist who draws from isolated bnlf-ohserved facts, couclusioas which 
tliE very neit observation hlsv entirely destroy. We may regret, indeed, 
sometimes the ovcr-cautioo o[ the prince of physiologists, but sucli over- 
caution is ten thousand fold more praiseworthy, and tends more to tlie 
advancement of science, tlian crude, hasty, and ill-considered tlieories founded 
on imperfect observations, because what it does bring forth is essentially a 
«rijpu ({ an, and, even when ineom]>letc, is a sure stepping-stone for the 
acquirement of some further cminenec." 

As we at first stated, it is in the structure of the repro- 
ductive organs in Cryptogamic plants that moat lias been 
done by the aid of the microscope. On this subject we 
extract the foUowiug passage from Mr, Berkeley's luminous 
introductory chapter. 

" It is desirable, again, before entering further 

a few words on tbe reproductive oi^ns of Cit[.-,j,_._, _. 

female organs, for there is little or no similarity between the male 
Cryptogams and Phteuogams. Tliere are no pro]>er pollen globules, no 
germinating of a cell to bring tlie walla in contact with the embryo-sac, nor 
IB there any acreeraent between tbe mode of generation of the gnunom 
matter or fovilla aad the sperniatozoids. 

" In the more simple cases there is nothing at all analogous to Sower, but 
certain privileged cells are separated from the threads or compact tissue of 
the matrix, whether nsked, or produced within a fpeciul tube or anc, and 
constitute the fruit. These germinate almost exactly like pollen grains, and 
reproduce Ihc species. There are, sometimes, several kinds of tpores upon 
a plant, all capable of reproduction, though diifering in appearance. These 
spores, then, are homologues of the iniiividual cells of Phmnogams, which, 
at times, ate equally capable of reproduction in the shape of buds. 

"?7/o spores, or wliat have the appearance of spores, do not always 
reproduce the pJant imineditttelj, even ia pWAs ot siaJx i. W« ^wde as 
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liHingi. In the liiglier Fungi, certain cells swell anil become clavalF', pro- 
ducing 00 theirsnr^ce a nuniber of little points, eacb of wlijch is terminated 
bj B spore. III Tremella, (bis clavate swcllins Las much the appcjirance of 
friitl, but the poilits upon its surface are greatly eloDKated, and trUe fruit at 
but is produced. In certain cues, these spores produce from their surface 
miuute prucessea, supposed by Tulaane to oe male orgatis. These can only 
be seen «itli a nice adjuslmcDt of the ti^ht. Their eiisleiice has been 
verified by mjself and Mr. Broome ; their functtous, liotrerer, at preseut 
must be eoDaidcred doubtful. In the gelatinous fungus, vhich is to 
__ 1 mpgf l^PodUoma), Itic bodies I have represented are very like 



these sporopliorcs in Tremella, but Ihey germinate truly like other spores, 
and are remarkable for germinating at definite pobts. llle threads they put 
ont produce in fact the true fruit. This holds good equally of all the blight 



ir rust-like Tungi, such as affect com and other living plauts. 

"A different order of thiugs prevails amongst the higher Cryptogams. 
TliC spores germinate and produce a more or less foliaceous maas, wliich 
after impregnation bears fruit conlnining bodies like the original spores, or 
a plant capable of beariugsuch spores, in which case it is called a prothallus. 
Alter a time, certain pitclier-like processes project rroni it, or are sunk in 
its aubstauce. A cell at the base of these urus, when impregnated, grows 
after the fashion of the first cell of tbe embryo in FhEeuogams. In some 
cues, then, the cells which arise from germiuation ore developedi as in 
mosses, into a plant directly, reproducing spores by which tlie cycle is again 
BGComplislied ; iu others, as in Ferns and Club mosses, an embrjo more or 
less resembling those of Phtenogams is first generated, which stnkes root 
and sends out an asCeuding stem, which soDielimes grows into an enormous 
tree, producing every jeur a crop of Spores. The spores, then, in these 
different plants are of very different values, and in no respect homoli^ns 
with the seeds of plants. Crjptogams have, in fact, no true separable 
seeds, tliough, in the highest forma which they assume, they generate an 
innate embrjo. Without some such notion, though I am obhged to antici- 
pate matters to be described more fully hereafter, it is scarcely possible to 
estimate the true relations of Cryptogams to Phsenogams." 

In going through this work we had marked several 
passages as adapted for introduction into our pages, but 
these are so many, that we can only recommend our readers 
to purchase the volutnc, in order to become acquainted with 
them. We must, however, give one more illustration from 
the details of the work, and this one we take from Mr. 
Berkeley's account of the Hyphomycetous Fungi. To this 
group belong that very interesting scries of organisms known 
by the name of moulds. 

"Tbe species contained in the division EyphomgaUi, consist of Fungi 
which, like itueorim, ore known under the common name of moulds. Mi 
organised matter is soon compelled by their agency to undergo chemical 
change, or when chemical change has taken place su|iplies a fitting matrix 
for t^eir development. The common blue mould of cheese, the brick-red 
cheese mould, and tlio scarlet or orange strata which grow on tubers or 
roots stored u|i for use, when commencing (a decaj, are familiar examples. 
Nolliing, however, escapes their ravages. The silk or clolli stored up in 
our wardrobes, the meal and sugar of our kitchens, naj, the very glass of 
our iriudaws, suffer in greater or in less degccQ. Ias.(%^ QUWA.,vi>\o.'dasi»K.i 
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tlieir grovtl> ■* encnun^ed, and steps ore even Uken to inoculate untainted 
cheeses ; bnt in other insUnccs thef are a deatnictiie poisan, unless, indeed, 
tlie evil effects which liave arisen from tbe use of certain niouldj pcoiisioiis 
are to be ascribed to tlie decomposition of tlie maCris, ratlier tiikn to the 
mould itself. Some of the snccies are developed with es.trcuio rapjditj, aad 
a few jfears since, wiicn the Wrack, bread wiks bo mucli affected at Paris bj 
a tiieeies of PenUiUium, a very feir hours vere sufficient fur its development, 
Baa the mould was in active growth almost before tbe bread was cold. 
Iiidn^d, it was proved satis facto rilj that the spores of this species are 
capable of enduring a temperature st least cquid to that of boiling water, 
without losing their power of germination. Sueh facts, then, are no proof 
of spontaneous or equivocal generation. Dutrocbet found, indeed, thut the 
chemical nature of substances bad great ijiflucnce on the species vhicb ktow 
npon them, and that albumen wu almost a perfectite preventive. iMa, 
Lowuver, is simpi? in accordance wilii facts rehitive to tbe distributioa of 
PbRmogams over tlie surface of the earth, The chemical composition ot the 
soil has a rreat deal to do with that distribution. Tbe occurreoce of 
moulds in closed cavities has been mentioned above, and the extent to which 
the spores or otiicr reproductive bodies insinuate themselves in the most 
deeply tissues. Dutrocliet professes to liave seen milk-globules changed 
into tbe snores of moulds, or at an; rate developed iato moulds. Certain it 
is, that when milk is arrested for a long time in the udder of the cow, and 
forms clots there, moulds are frequently found, and that they find their way 
into cavities which are almost closed to exterual iuflueucea, as in the urinarj 
bladder of man, aud that under more than one form. Such auomalies may 
at Brat snrpriae us, but the; may, nevertheless, admit of explanation, as the 

Crcsence of tbe larvte of tape-worms in deep-seated organs, and even in the 
nun, which was so long n stumbling-block of science. On surfaces freely 
exposed to tbe air, as the pulmonary cavity, or communicating with it occa- 
sionally, as the walls of the stomach, Ibey ore not uufrequently developed, 
under peculiar conditions of disease. 

"One of tbe most remarkable qualities possessed by certain moulds is 
the power they have of producing or accelerating fermentation. Yeast is, 
in fact, nothing more than a peculiar couiiitinn oF a specie^ of Femicilliiim, 
wliicb is capable of almost endless propagation, without ever bearing perfect 
fruit. Attempts have been niade to sliow that tbe structure of yeast- 
globules is diSeTent from that of ordbary moulds, but without succch. 
It appears that wherever exosmose aud endosmoao take place, there is 
ohemical action ; aud thus, when yeast is miied with an;" aacciiarine matter, 
ft multitude of points are presented at which an active inlercluiu^ is gping 
on between the contents of the globules and the estemtd fluid, aud at 
which chemical action can lake place. The process is only accelerated by 
the presence of the ferment, or rather (be rermentatun is regulated, and 
the putrefactive and acetous fermentation which might otbcrwisc be esta- 
blished, efTcclnally controlled. Under proper conditions of temperature, 
the acetic fermentation will take pince on the application of yeast, bat not 
■o surely or speedily as by the mycelium of the PenicilUum, which is known 
under the name of the Vinegar plant, a filajuentous condition inst^ of 
TBsicular. 

" The production of yeast depends upon the extreme facility with whidi 
moulds adapt themselves to peculiar circumstances. The proper position of 
such moulds is upon the surface of decaying substances ; but several species 
arc capable of sustaining life when completely immergcd. In such a con- 
dition Ibev cannot produce any real fruit, but they are propagated by means 
of aboots from the mycelium. Substances, which would prove fatal to many 
other vegetMca, m aoluiions of vtenic, o^iom, nnd many other poisonous 
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chemical substsncea, do not prevent (lie ^roirlii of moulds. One form 
proves ail Intolerable nuisance in dec trot; ping, being develnped in tiio 
solution of copper used in ttiat process, iind becoming itself cventuallj 
tborouglil^ electrot.jped. Under siicli circumstances, tliej liave the power 
of leparnting tbc metal or Other noiioua principle, while tbe; avail them- 
selves of nny nutritive matter nitli wLich it may be combined. These fliiid- 
boro states of PenieiUiKm, and other more or less allied MyecHa, are often 
regarded as Algre, but tlicj have no uffiuilj vith those vegetable pro- 
ductions. 

"One genua of moulds wns long considered as pecnliirlj destructive (o 
living vegetable tissues, and the grape niildev, peach mildew, blsnc de 
rosier, &c., are all nttributabie to it ; but It has already been shown that 
these supposed species of Oidium are not true moulds, but merel; states of 
different species of Erj/tipie. This is, hotrever, not the case with that clus 
of moulds which belong to the old genus Boltylit, ortoCorda's genos or 
sabgenns, whichever may be the more correct term, Ptrmioipora. These 
tnoulds run, by means of their mycelinm, amongst the loose tissue of the 
leaves, and at length protrude fertile branches through the stomates. 
TulasDe, Casparj, and others, have lately discotered that there is another 
form of fruit, nilh for more complicated and larger spores developed at the 
base of the fronds. The genua Jrlotrogus of Mouiagne very probably in- 
oludes such forms of fruit. But not only are they destructive to vegetable 
tissaea. Where tliej penetrate into the i»timnto organs, as in the case of 
the silkworm and several other insects, they soon produce death. The 
muscardiiie, which is caused by BclrglU Baiiiana, is capable of being pro- 
pagated bv inoculation, or even wilhout any injury of llie tissues the mere 
Bet of rubbing a few spores upon the body is sufficient to propagate the 
diaease." 

Our long extracts will afford a good example of the style and 
matter of the book. Tliey also indicate the value we attach to 
its contents. However much we might be tempted to criticise 
some of Mr. Berkeley's views, the present general notice of 
the work is not the place. Our estimate of his labours will be 
found in our most cordial and earnest recommendation of it 
to all who are engaged in the study of the lower forms of 
plants. Every one who possesses a mieroscope, and wishes to 
make his observations upon the innujnerablc forms of vege- 
table organisms by which he is surroimded available for the 
purposes of science, cannot do so more effectually than by 
making himself master of the contents of this valuable intro- 
duction to Cryptogamic Eotanj. 
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On tb6 Strncture of Amphora, a genna of Diatomaces, and dia 
DiagnoBis of its Species. — When Liunfeus said that ail objects 
of natural history must have a ^ecijic name, he did Hot mean 
a trivial name (which was not then invented), but what is called 
a short, distinctive character, otherwise it is not imperative on 
Others to adopt the trivial name imposed, or recognise it in any 
way. The want of short characters (intended to place clearly 
hefore the mind the few essential points of difference between 
supposed new and already known forms or species) cannot be 
supplied by figures or diffuse descriptions of the entire object, 
as these leave quite in the dark the precise marks of dis- 
tinction observed by the writer, if such actually existed. In 
composing either a defining character or a detailed descrip- 
tion, it is also necessary to use the technical language of that 
science. Recently, in referring to Dr. Gregory's paper on 
the Diatomacece of the Clyde, published in the last part of 
the 'Transactions of the Royal Society of Edinburgh,' I 
regretted that this patient observer had neglected these 
rules, and thus enveloped his whole memoir in an almost 
impenetrable cloud ; thus not only precluding himself from 
claiming any right of priority of nemea, in the event of 
the same form being afterwards correctly characterised by 
another under a different name, but depriving the paper 
itself of its claims to be considered a scientific one. The 
same unfortunate cloud renders it difficult to understand 
what Dr. Gregory's actual views of the structure of Am- 
phora are; although, fi'om expressions used by him, he 
appears to enunciate the theory, that what other writers call 
a simple frustule, ought to be considered as a double one. 

To make this more intelligible to those not generally 
interested in such pursuits, I would refer to the structare 
of a diatom, as explained by Smith in his ' Synopsis of 
British DiatomaceK ;' and recommend the mode of proving, 
by Canada balsam, whether the frustule is single or double. 
When tested in this way, what is commonly called a simple 
frustule ia found to be actually so, and of one cell, so 
that Dr. Gregory's hypothesis is untenable. The struc- 
ture of the genus Amphora appears to haie been also 
slightly misunderstood by Kutzing and Smith. The real 
form of the frustule ia not a spheroid, as they muat have 
considered it, but rather like that oi a coSea-WMi., rounded 
at the back and hollowed, out iu faout, tVi \aia cwiMaiuai^, 
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the two terminal and central nodules of each valve being the 
median line ; this line and the central nodule are thus not 
mai^nal, as hitherto deacribed, but exactly as in other 
diatoms in which such are found. An Amphora would thus 
chiefly differ, hy the half of the valve on the one side of the 
median line being concave, while the other was convex ; 
whereas, in most genera of the group the two halves of the 
valve are precisely alike. 

The form and structure of the frustule being established, 
the parts capable of affording good distinctive marks for species 
next require to be examined. All naturalists agree, that if these 
are taken from variable parts, they must be of less importance 
than if derived from those that are subject to little or no 
variation; and that no observation can be relied on, of a 
permanent kind, wlien taken from parts known to change 
their appearance rapidly. Thus, the zone connecting the two 
valves of a diatom, which, from being a mere line, is under- 
stood to attain the whole breadth of the frustule in the course 
of twenty-four hours, has been deservedly rejected ; and 
hence it is to be feared that few or none of Dr. Gregory's 
species of "Complex Amphorse," which owe their peculiar 
appearance to it, will stand the test of diagnostic characters. 
As the striae, costa;, or furrows, are the same on both sides of 
the median line, and as the valve is folded, those at the back 
of the frustule must be seen through the medium of the sur- 
fece nearer the eye, and crossing those belonging to it, so that 
observations on these relate entirely to the accidental position 
the frustule happens to be in. This compels one to depend 
chiefly for essential characters — 1st, on the small portion that 
is seen between the median line and the apparent outline of 
the frustule ; and 2d, on the form of the frustule itself, pre- 
vious to the siliceous connecting zone commencing the process 
of self- division. 

No certain conclusions can be drawn as to what ia a new 
form or species from deposits or dredgings, on account of the 
impossibility of procuring the species in an isolated state, and 
consequently of studying them independently; the same 
species putting on very different aspects, and different species 
assuming the same aspect at particular stages of self-division. 
Some species of diatoms have both an habitual and an 
accidental appearance. Thus the whole genus Pleurosigma is 
habitually sigmoid ; but P. testuarii, P. strigosum, and some 
others occasionally appear reversed or twisted, both extremi- 
ties being on the same side of the median line ; P. reversum, 
■fig. 105 of Dr. Gregory's paper, will illustrate an accidental 
' ite; the whole supposed new gcuas ToxoauUa ol \i«^\sv 
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is formed of species of Pleuroiiifma in the eame predicament. 
On the other hand, the entire genus Cymbelta is habiiuatly 
reversed, although specimens may occur aasnming acddeTttaUy 
the appearance of a Pleuro.ngma. These accidental appear- 
ances are sometimes caused by actual resnpi nation, some- 
times from preparing to form spores, and sometimes by a 
mere chauge of position, 

Microscopical diflerences are hy themselves of little im- 
portance. To ace is one thing ; to understand aud combine 
what we see, another : the eye must be subser\-ient to the mind. 
Every supposed new species requires to be separated from ita 
allies, and then subjected to a scries of careful observations 
and critical comparisons. To indicate many apparently new 
species is the work of an hour, to establish only oiie on a sure 
foundation is sometimes the labour of montlis or years. In 
microscopical natural history as much scnitiny is required to 
prove a new form to be distinct from its aUies as in chemistry 
to discover a new alkaloid, or in astronomy to demonstrate 
the identity of two comets. A naturalist cannot be too 
cautious. It is better to allow diatoms to remain in the 
depths of the sea, or in their native pools, than, frtna imper' 
feet Tnaterials, to elevate them to the rank of distinct species, 
and encumber our catalogue with a load of new names so ill 
defined, if defined at all, that others are unable to recognise 
them ; the same object can be more easily attained by attach- 
ing them, in the mean time, to some already recorded species, 
■with the specific character of which they sufficiently accord. 
In all such cases the question to he solved for the advantage 
of naturalists is not, whether the object noticed be a new 
species, but whether it has been proved such, and clearly 
characterised. — E. Walkeb-Aknott, Dowanliill, near Glas- 
gow. 

On the Structure of Shabdonenift and other Siatomacen 
with componnd frnstnleB.— It is witli mucli reluctance I take 
up my pen to make the following remarks on this subject- 
During the progress of the ' Synopsis of British Diatomaceffi,' 
by the late Professor W, Smith, a frequent correspondence was 
maintained between us, in which he constantly acknowledges 
the value of my assistance in his investigations, and promised 
to give me due credit for it in the work. 

The difficulties attendant on a clear comprehension of the 
strncturo of the frustule in the genera in question were con- 
siderable ; like nearly all the Diatomacete they are too minute 
for actual dissection, and whilst very opaque diy, the appear- 
ajjces presented intrastate, aotaiaaftie^ cja\M\ftmwi&Qut, 
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did not altogether harmoniBe readily with those in balsam. 
Professor Smith, in several letters to me (May to October, 
}853), expressed his inability to form clear conceptions of 
their structure, and begged me to pay particular attention to 
them, and try if I could make it out when eugraviug them. 
^t one time, in the course of correspondence, he writes, " I 
'do not quite understand your views ;" at another, " I believe 
you will prove eventually in the right." 

The subject occupied my thoughts much, and many an 
hour of patient labour was spent in the examination of speci- 
mens. A mounting of Rhabdonema arcaatam, burnt on talc, 
dry, at length furnished me with the long sought for key to the 
difficulty. Some of the frustules had been burst into their 
fomponents by expansion of the contained air, the pieces, 
however, being left nearly in their relative position. From 
tiiis the analytical figure (' S. B. D.,' pi. xxsviii, fig. 305t) 
vas engraved, and on receipt of the proof Professor Smith 
expressed in warm terms his satisfaction with the result, and 
U we laughed over it we wondered it could ever have ap- 
peared difficult. Had the briefest acknowledgment been made 
in the ' Synopsis ' that the discovery was mine I had been 
imply repaid the trouble and time spent over it, and should 
bave been spared the very unpleasant task of writing as I 
Jtave felt obliged to. The appearance of the sccoud volume of 
the ' Synopsis ' without the promised acknowledgment pained 
me much, but the friendship that had existed between Pro- 
fessor Smith and myself prevented open mention of the in- 
justice done me, on which, as I hope at a future day to write 
on the Diatomacete, I should not have made the present 
remarks, but that the subject was mentioned in the last part 
of the ' Journal' in a manner which compels me to do so with- 
out further delay. The interesting specimen which furnished 
the clue to the mystery is still in my possession, and I shall 
he happy to show it to any who take an interest in the sub- 
ject. Striatella, TabelWia, Tetracyclus, and Grammato- 
Shora, after the light thus afforded, no longer presented any 
ifficulties. 
It was with great satisfaction I succeeded, after much time 
and patient thought, in resolving the structure of Rhizoao- 
lenia, BO neatly and pithily described by Mr. Brightwell, in 
the last part of the ' Joumd.' In the possession of " annuli," 
«ud in the indefinite increase of the &ustule before self- 
division, this genua must undoubtedly in a natural classifica- 
tion be placed near Rhabdonema, Sec. From all which, 
however, it differs in the non-posscaaion of ae^ta, ui aa^ ct 
the several modifications now knowtt. TVc eT.Uti\\t tJ^iCiofiA'^ 
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of the sidee of the incomplete annuli, forming, when in 
jmtaposition, the zigzag appearance which first strikes the 
attention of an observer directed to the Ehizosoleniie, is no 
bar to the accura*:y of the proposed union, for it is only a 
more developed state of a similar condition met with in 
Striatella, as will be seen by reference to the figure of the 
latter in the 'Synopsis B. D.,' vol. ii, pi. xxxis. 

The advantages of burning Diatomacese on talc are hardly 
yet sufficiently known or appreciated. In the more delicate 
the use of this mode of investigation is especially apparent. 
Viewed dry in this way, markings which Wsam obliterates, 
are then clear and sharp, but it is especially in the making 
out of difficult points of structure, as we have just seen, and 
the exact appreciation of minute differences between alhed 
species, that its value will be most felt. 

Very pretty specimens of Diatoma, Grammatophora, and 
the other forms of Diatomaceie in which the frustules sepa- 
rate and cohere at alternate angles, have been obtained by 
lightly burning specimens placed on the slide, over the flame 
of a lamp. The admirable medium of Mr. Farrants pro- 
mises, however, to render the preservation of such specimens 
less difficult and uncertain. It will also, I expect, enable us 
to mount permanently specimens in conjugation, which have 
hitherto baffled every attempt made with this view, and if so 
we may confidently hope, by the diffusion of such mountings, 
to awaken further interest in this intricate subject. — Tuppbn 
West, 8, Hemblington Cottages, Queen's Road, Dalston. 

On the Hittory of AraofanoidisovB. — In reply to your note 
of this date I can say little beyond the fact that, on March 
17th, 18 17 (just eleven years last Wednesday), I read a short 
unscientific notice " On the occurrence of Arachnoidisctis 
on an edible fucua from Japan," at the end of which, on a 
question put by our friend John Quekett, I said, " Prom 
the circumstance of these discs presenting a reticulated 
appearance, similar to the webs of some species of spiders, I 
propose to call the genua Ararhnoidiscu^, and the species 
above mentioned Japonicus. My notice did not give a 
scientific description of the genus intelligible to any one, and 
therefore, as I have since learned, I have no claim to it. It 
might have been otherwise had any one kindly su^ested to 
my greenness the right course to render my notice of a new 
thing perfect. 

Dr. Walker-Amott lately wrote ta me on the subject at 
the suggestion of Dr. Harvey, w\vo Vnew -wtai I had done, 
and to whom I was indebted for a^cvca ttcfoi'tli.'KMii.^vja. Ifta 
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wished to know who was the author of the gemia, and where 
Bailey's description was to be found, &c, ; and I sent him a 
copy of ray notice. Bailey gets the credit, perhaps properly 
according to rule, but I eaunot help feeling — waiving my 
having suggested tlie name — that Shadboit has the prior 
claim, as lie read a paper on the subject, November 14th, 
IS+G ('Trans. Micr. Soc.,' vol. iii, p. 49). I have an im- 
pression that the first specimens Bailey ever had were mine, 
forwarded to him by Mr. Marshall, wlio I am sure would 
have named to him the whole history, A matter of this kind 
is 80 trivial and insigniiicant that it is not worth discussion 
except on principle, and I cannot help thinking that it would 
he well if men advanced in scientific knowledge, and holding 
a deservedly high position in consequence, would encourage 
the smaller fry, by giving them every credit for their small 
but earnest labours and good intentions in the common 
cause. 

I suspect Mr. Tuffcn West has done more with this genus 
than any other man in this country. 

At the time I wrote my notice all the DiatomaceBe were 
generally presumed to be animal, their anatomical structure 
was little known and seldom was any given, the name being 
supposed to convey a tolerably correct idea of the object. — 
Hr, Deane, Clapliam Common- 

Phyaical Influences exerted by living Organic and Inorganic 
Uembranes upon Chemical Substances. — In a paper published 
in the ' American Journal of the Medical Sciences,' by Mr. 
Joseph Jones, he gives the following results of a series of 
experiments upon living animals and plants. 

"1. Cell- walls, Uke animal membranes, exert a physical 
influence upon the chemical substances held in solution pass- 
ing through them. This physical influence is capable of 
altering the arrangement of the molecules of the precipitate 
formed witliin the cells, so that the precipitate wE&h under 
ordinary circumstances consists of irregular granules, under 
the influence of the endosmotic action assumes a regular 
crystalline form. 

" 2. The cells of diSerent vegetables, h"ke different animal 
membranes, change in different manners the arrangement 
of the molecules of the same substance. 

" It may yet be demonstrated, by experiment, that cells in 
tht same plant, having different offices, elaborating different 
products, exert a different physical influence upon the same 
chemical substance. Or, in other words, the crystalline 
deposit of the same substance will vary in. ^K^*\ca.\ y''^^*^^^^' 
with different cells." 
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On some peculiarities in the Microscopical StrtKtttre of 
Crystals, aj^licable to the determination of the Aqueous or 
Igneous Origin of Mtjierals and Rocks. By H. C. Sorby, 
Esq., F.a.S^ F.G.S. 
In this paper the author showed that when artificial crys- 
tals are examined with the microscope, it is seen that they 
have often caught up and inclosed within their solid substance 
portions of the material surrounding them at the time when 
they were being formed. Thus, if they are produced by 
sublimAtion, small portions of air or vapour are caught up, so 
as to form apparently empty cavities ; or, if they are deposited 
from solution in water, email quantities of water are inclosed, 
so as to hrta fluid-cavities. In a similar manner, if crystals 
are formed from a state of igneous fusion, crystallizing out 
from a fused-stone solvent, portions of this fused stone be- 
come entangled, which, on cooling, remain in a glassy condi- 
tion, or become stony, so as to produce what may be called 
glass- or stone-cavities, AU these kinds of cavities can readily 
be seen with suitable magnifying powers, and distinguished 
from each other by various definite peculiarities. 

Prom these and other facts, the following conclusions were 
deduced ; 

1. Crystals containing only cavities with water were formed 
from solution. 

2. Crystals containing only stone- or glass-cavities were 
formed from a state of igneous fusion. 

3. Crystals containing both water- and stone- or glass- 
cavities were formed, under great pressure, by the combined 
influence of highly heated water and melted rock. 

4. That the relative amount of water present in the cavities 
may, in some cases, be employed to deduce the temperature 
at which the crystals were formed, since the accompanying 
vacuity is due to the contraction of the fluid on cooling. 

5. Crystals containing only empty cavities were formed by 
sublimation, unless the cavities are fluid-cavities that have 
lost their fluid, or are bubbles of gas given off from a sub- 

stance wbich was fused. 
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6. CrTstals coataining few caTitic§ were formed slowlv, in 
comparison with those of the same material that coutaiu 
many. 

7. Crystals that contain no cavities were formed very 
dowly, or by the cooling from fusion of a purCj homogeneous 
substance. 

Applying these general principles to the study of natural 
crystalline minerals and rockSj it was shown that tlie fluid- 
cavities in rock-salt — ^in the calcareous spar of modern tufa- 
ceons deposits, of veins, and of ordinary limestone — and iu 
the gypsum of gypseous marls, indicate that these minerals 
were formed by deposition from solution, in water at a tem- 
perature not materially different from the ordinary. The 
same conclusions apply to a number of other minerals in 
veins in various rocks, and to many zeolites. The constituent 
miDerals of mica-schist and the associated rocks contain 
many fluid cavities, indicating; that they were metamorphosed 
by the action of heated water, and not by mere dry heat and 
partial fusion. 

The structure of the minerals in erupted lava proves that 
they were deposited from a mass in the state of igneous 
fusion like the crystals in the slags of furnaces ; but, in some 
of those found in blocks ejected from voleanos (for example, 
in nepheline and mcionitc), there are, besides stone- and 
glass -cavities, many containing water, the relative amount of 
which indicates that they were formed, under great pressure, 
at a dull red heat, when both liquid water and melted rock 
were present. The fluid cavities in these aqueo-igncous 
minerals very generally contain minute crystals, as if they 
had been deposited on cooling from solution in the highly 
heated water. The mineraU in trappean rocks have also 
such a structure as proves them to be of genuine igneous 
origin, hut they have been much altered by the subsequent 
action of water, and many minerals formed in the minute 
cavities by deposition fuora solution in water. 

The quartz of quartz-veina has a structure proving that it 
has been rapidly deposited from solution iu water ; and in 
some instances the relative amount of water in the fluid- 
cavities indicates that the heat was considerable. In one 
good case the temperature thus deduced was 165° C, (329° F-) ; 
and apparently, when the heat was still greater, mica and 
tinstoue were deposited, and in some cases probably even 
felspar. There is, then, as has been argued by M. Elie de 
Beaumont, a gradual passage from quartz-veins to those of 
granite, and to granite itself; and there is no such distinct 
line of division between them as m\g\it \>e cT-^aA^Vl (saa -waa 
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It deposit from water, and the other a rock that had been in 
Buch a state of pure igneous fuBion as the elags of our 
furnaces or the erupted lavaa, ^Tien the constituent 
minerals of solid granite, far from contact with the stratified 
rocks, are examined, it is seen that they also contain fluid- 
cavities. This is especially the case with the quartz of coarse- 
grained, highly quartzose granites, in which there are so 
many, that the proportion of a thousand millions in a cubic 
inch is not at all unusual ; and the inclosed water constitutes 
from one to two per cent, of the volume of the quartz. 
However, besides these fluid cavities, the felspar and quartz 
contain excellent stone cavities, precisely analogous to those 
in the crystals of slag, or erupted lavaa; and thus the 
characteristic structure of granite is seen to be the same as 
that of those minerals formed under aqueo-igneous con- 
ditions in the blocks which are ejected from modem 
volcanos; and the very common occurrence of minute 
crystals inside the fluid-cavities still further strengthens this 
analogy. 

The conclusion to which these facts appear to lead, is that 
granite is not a simple igneous rock, like a furnace-slag, or 
erupted lava, but is rather an aqueo-ignemis rock, produced 
by the combined influence of liquid water and igneous fusion, 
under similar physical conditions to those existing far below 
the surface at the base of modem volcanos. 

These deductions of the author, therefore, strongly confirm 
the views of Scrope, Schcerer, and Elie de Beaumont ; and 
he agrees with them in considering it probable that the 
presence of the water during the consolidation of the granite 
was an instrumental, if not the actual cause of the dlfierence 
between granite and erupted trachytic rocks. 

MicKoscoFicAL SociETV, January 13M, 1857- 
Qeoroe Sradbolt, Esq., President, in the chair. 

W. S. Gibbons, Esq., Melbourne, South Australia; Henry 
Blanchard, Esq., 5, Upper Bedford Place ; and T. Maltwood, 
Esq., 130, FenchuTch Street, were balloted for, and duly 
elected members of the Society. 

The following papei-s were read — 

" On a New Object-finder," by T. Maltwood, Esq. (' Trans.,' 
p. 59.) 

A discussion followed, in which Mr. W. Hislop said — 
I beg to remark that I have for some time been making 
experiments, havnng for their object the production of mi- 
iiutcly dinded scales by pbotograp\\y, aucV waiea \a \x. vasA 
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as toicrometers for the microscope, intending eventually to 
bring the subject before this Society. I employ for the pur- 
pose an apparatus of my own, which has been described in 
the ' Photographic Journal,' as adapted to the production of 
micro- photographs generally. 1 think that the method of 
printing these scales, recommended in the paper just read, 
will not give sufficiently fine results for the purpose proposed, 
namely, the construction of a photographed scale whereby 
the distance of some part of a slide may be measiured from a 
fixed point. I very much prefer weC collodion for these 
minute linesj and reduce the scale from a large one by two 
operations— one in the camera, to obtain a negative, and 
another in the apparatus just mentioned, using a microsct^ic 
object-glass as the reducing lens. The beautifully perfect 
minute pictures which have already been produced on wet col- 
lodion prove that we can thus get all we want in sharpness and 
distinctness. With regard to this plan for the production of di- 
vided scales by pltotography, I am disposed to think that it has 
many advantages. One very important one is that any error 
in the large scale will be reduced in direct proportion to the 
reduction of the whole. Thus, an original error of, say, the 
60th of an inch, reduced 100 times, becomes the 50,000th of 
an inch. For use on the stage, however, these photographed 
scales, whether as finders or micrometers, would not be good 
under high powers, inasmuch as the silver deposit would be 
■o much magnified as to separate its particles. Measuring by 
the stage micrometer is scarcely possible ejcept with a low 
power, but is perfectly easy when the divided scale is placed 
in the eyepiece, in which position this objection to a photo- 
graph would scarcely apply. 

Mr. Jackson remarked that if the squares were only the 
100th of an inch on the side, it might be difficult to print 
the figures with sufficient distinctness from a negative of the 
same size by contact ; and suggested that a negative of three 
or four inches square should first be taken, and the finders 
should be reduced to the exact size and printed on wet collo- 
dion by means of a small fixed camera, much in the same 
manner as he had adopted for printing the microscopic por- 
traits. He also recommended that the figures should be 
written in what has been termed Egyptian type, that is, with 
the up strokes and down of the same thickness ; and he ex- 
hibited the photograph of a card, taken in the above manner, 
in which such letters were quite plain when reduced to 
1000th of an inch in height. 

" On the Miliolitidse of the East Indian Seas," by W. K. 
Parker, Esq. ('Trans.,' p. 63.) 
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Febmery lOM, 1858. 

ANNITEKSARY MEETING. 

G^OSOC Shadbolt, Esq,, President, in the chair. 

The minutes of the preceding meeting were read uid coa- 
firmed. 

Reports from the Council and Auditors of the Treasnrer'B 
accounts were read and ordered to be received and printed. 

The President delivered an address. (' Trana,,' p. 65.) 

It was resolved that tlie President's address be received, 
printed, and circulated in the usual manner with the pre- 
ceding reports. 

J, Bolton, Esq,, 6, Eegent's Park Terrace ; George Guyati, 
Esq., Richmond ; and F. Brodie, Esq., Eastbourne, were 
balloted for, and duly elected members of the Society. 

The Society then proceeded to ballot for officers and four 
members of Council for the ensuing year. (' Trans,,' p. 77.) 

March \7th, 1858. 
Dr. LaNKKSTER, President, in the chair. 

W, HarknesB, Esq,, London Hospital ; James Temple, Esq., 
Bruntsfield House, Finchley Road -. Charles Tyler, Esq., 23, 
HoUoway Road; Dr. Woodman, Courtenay Terrace, Kings- 
land; and Dr. Dempsey, 145, Goswell Street, were balloted 
for, and duly elected members of the Society, 

A paper on the luminous organs of the Glow-worm, 1^ 
Professor Kolliker, was read. 
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Notes on Arachnoidiscvg, Pleurosigma, Aufhiproea, 
EifNOTTA, anri Amphoua. By G. A. Walkek-Abnott, 
LL.D. 

ARAcnNoiDiscus. — Since my observations on tliis genua 
were published in the last number of thia Journal, at p. ICO, 
tny attention has been called to the 'Annals and Alag. of 
Nat. Hist./ for 1818, vol. i, p. 393, in which there is a 
translation of Ehrenberg's paper on Hemiptyckua. I am 
likewise informed by another correspondent that it was 
published in the ' Berlin Proceedings' for 18 18, p. 7- I have 
not access to the original, but from what is said in the trans- 
lation, it is clear that Ehrenberg got his specimens from Mr. 
Topping, of London ; and as it is generally well understood 
that the Arachnoidiaai* was obtained by Mr. Topping from 
Icbaboe guano, the suspicion I threw out is verified. Whe- 
ther it was certainly from Patagonia, that the Danish vessel 
Waldemar {spoken of by Ehrenberg) brought its cargo of 
guano, I know not ; Ehrenberg understood this, and his infor- 
mation may have been correct, although doubts arise from 
the following considerations. From tTiat guano Ehrenberg 
obtained the diatom which he has called Entopyla australia, 
for which he quotes as a synonym his former Surirella {() 
australis; now my impression, from studying attentively his 
generic character, is that the Entopyla australis is the same aa 
my Eupleuria {or Gepkyria) incurvaia, which is from Ichaboe 
aud Saldanha Bay guano ; while hts Sur. australis, from the 
Falkland Islands, and not, I believe, frma guano at all, is 
probably my Eu. ocellata. But it is almost impossible to 
determine this point without seeing perfect specimens. 

I may add, that I am now informed by M. De Brebisson, 
that the single frustule of Aracknoidisctig, which he detected on 
Sphacellaria olivacea, sent him by Mr. Ralfs, and which is the 
authority for that genus being British, belongs to A. ornatus*' 
and is therefore the same as from Ichaboe and the Cape. An 
the species of this genus, like other diatoms, are gregarious, the 
discovery of only one frustule seems to indicate some error 
about its title to a place in the catalogue of British genera. 



eiibere'i s peri fie appellnlion was ornalut ,• sueli (and not /brmeiti) 
me wliich 1 obtiousU intended lo give to tliQ KCOnd ilrachitoidiKM 
6S. about ttie middle. This readers w'lW p\uiA ^a <»tTOi\.. 
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pLE0ROsr«MA. — I find from some correspoiidente that the 
remarks I made in the last number of the ' Microsc. Journ.,' 

f. 164, have conveyed more than one erroneous impression. 
had no intention to find fault with any gentlemen supply- 
ing Dr, Donkin with the information they gave; they got 
the information from friends in a perfectly legitimate way, 
and furnished it as legitimately, although from not coming 
directly from myself, it was partly incorrect and partly mis- 
understood. Had Dr. D. applied to me, I would have at 
once explained to him how the diatom in question came to 
be referred to Amphiprora ; and then, I have no doubt, the 
paragraph at p. 3-3, which appeared to me uncourteoiis, would 
not have been written. Mere MS, trivial names are, by 
common consent, referred to every day; but unlesa- the 
giver has himself published his reasons for such names, 
whether generic or specific, they are quoted without note 
or comment, and solely as provisional ones or synonyms ; 
a departure from this would imply a right to give to the 
public information not intended for it, and which was ob- 
tained privately. This right, however, happily does not 
exist ;* for if it did, it would destroy all friendly intercourse 
by letters. 

Tiie sj-nonyms I gave were less with the intention to criti- 
cise Dr. Donkin's new forms, as to show that others had 
been engaged also on several of the same ; and that in the 
present dislocated state of this branch of science, (now that 
we have lost Professor Smith as a common bond of connec- 
tion,) It is desirable that before any one publishes new or 
supposed new British species, he should make extensive 
inquiries among diatom collectors, so as to discover if the 
same have not previously occurred to them, but perhaps under 
a slightly different form, and if the difference cannot be 
explained by extrinsic causes. By submitting the diagnosis^ 
and taking the opinions of several, naturalists as well as 
microscopists, students of cause as well as those of effect, a 
person is more likely to come to a correct conclusion than 
by trusting to oneself, or consulting those only who are likely 
to agree with him ; at all events, the species is thus amply 
discussed before publication, and not left to after- criticism, 
Some of the synonyms I adduced (at p. 165) are not pub- 
lished, and althougli the species have been long known and 
in many of our cabinets, and although probably Dr. Donkin 
would have adopted such MS. names, so far as they were 

" • See, is regarJ to private coi teapondeucE, 'li^oiea md CUcrics,' Sd 
aeriea, rol r, pp. 47, 76. 
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eligible, had he been aware of them, still those names which 
he has given, that are accompanied by a clear dia^osis, have 
BOW the right of prioritv. 

In ray remarks I meutioned that the figure of the P.V. of 
PUurosigma lanceolatum could not belong to it ; I have eince 
received a specimen of this through the kindness of Dr. D., 
and to me the striie appear horizontal, while those of P. lan- 
ceolatum {S.V.) are diagonal. Aa to what P. lanreolalum 
itself is, different observers are entitled to hold difl'erent 
c^inions ; Mr. Roper's P. iransversale /J is, I believe, allowed 
I^ all to be identical; and if I do not coincide with him, it 
ia solely because there seems to me more points of dissimi- 
larity from, than of resemblance to, P. transversals. Taking 
into consideration that P. eestuarii is " frequently direct," 
and that what Professor Smith would have called the " type" 
of that species has the ends " somewhat produced " or api- 
culate, and also the striation, I am almost satisfied that 
P. laneeolatum is a form of it peculiar to clean sand ; but 
n yet neither P. lanceolatum* nor the apiculate state of 
J*, etstuarii have occurred, so far as I know, sufficiently 
isolated to allow of any positive deduction being drawn. 
What ia considered the non-apiculatc state of P. eestuarii, 
has been got copiously in some gatherings ; but that chiefly 
differs from a small form of P. angnlatum by the slightly 
more difficult strise, and may be considered one of a nume- 
rous group of iutermediate diatoms, none of which can ba 
referred with certainty to any species as at present (too 
stringently) limited, and yet are destitute of any marked 
peculiarity to permit of a separation, — a group that will 
ultimately cause the union of several " test species" of that 
genus. The P. lanceolatum of Dr. Donkin must not be 
confounded with Mr. Norman's species of the same name, 
(noticed, but not defined, in the 'Ann. of Nat. Hist.' for 
1S57, vol. \x, p. 159) ; this last does not seem to me distinct 
from small forms of P. strigosum, Sm.f I referred P. 
! tlie aamc form from Cuiubnie in tlie ClyJe, Becompriiiied lij Toxo- 
*tdea iiuignii and Qitgoriasa. and Flear. angnlatum. If P. laneenlaluiv lie 
distiocl from P. attuatU, it is to it tliat Tax. intigniimny be reftrred ; bui I 
cannot indicate anjr mnrlu hj wliicb ilie anomalous state of uaoli is to Iw re- 
OOgnised, cxce|)t bv Ibe iiorniftl form wliicli accompBDics it. Tor. Orfgoriaiia 
I refer to ilie lana form of PI. angnlatum. 

f 1 tim; here meotioii that " P. ilrigaiKM " Becms to have been odopted 
far Smith on the supposition ihnt tlie Hull iVac. tirigom, of Harrison, was 
Ibe snme ; this, liowerer, I have ascertained, is nut t\ir, case. jV. tlrigiua 
oT UdrrisoD Bcd Sollitt {'}A\(ir. icxita.^ W.'p.^iu'n P. angulatiim, Sin.; 
vliile llicir N. angulata is P. qaadralum, Sm. ) their J^. liaeata is P.eloitga- 
' I, Sui. It is not, however, improbable that these nndi vome Q^^w,\«\ayQt. 

•Bgle speoici. 
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Wansbectii, Donk,, to Amphiprora Ral/sii ; the examination 
of a specimen from Dr. Doakin Hatisfiea me that T waa 
wrong, and that it is a true Pleurosiffma, and the same 
which Smith has called P. Baltiaim li ; I learn from Mr. 
Roper that his opinion quite coincides Ttith my own. This 
ftlao is the same which is called Navicula scalprum by Kutzing, 
as far at least as regards the form found by De Brebisson 
(see 'Kutz. Sp. Alg.,' p. 85) ; and it may be the same aa 
that figured by Kutzing (Bac. tab, 30, fig. 13), from Trinidad, 
and since called by liira A'. Scalpellum, but it scarcely agrees 
with the figure of jV. scalprum given by Gaillon and Turpin 
{who first gave the name), in the ' Mem. du Mus,,' xv, t. 10, 
fig. 3, and which figure is copied by Kutzing (Bac. tab. 4, 
fig. 35), and appears rather to indicate P. Hippocamput, 
Sm. In P. Balticum, /3 and y of Smith, the striae are aa 
numerous as 64 or 65 in 001 ; and from notes before me 
I find that some others raise that number to 85; this 
creates a doubt if these two varieties ought not to be 
separated from a species which has only about 38. I believe 
that the usual state of P. Balticum is scarcely or not at all 
found at Hull, whilst the var. y oc<;urs copiously at Hessle, 
and sparingly in several other places in that neighbour- 
hood; this, however, by itself, afl'ords no valid reason for 
the separation, any more than that the mixture of all the 
three would prove them only to he varieties of the same 



Amphiprora. — The verbal distinction between this genus 
and its cognates Navicula and Pleurosigma is so slight aa 
to be easily passed over. It is unnecessary to refer to 
Kutzing's generic character oi Amphiprora, which is obtained 
from the Front View only, while that of Navicula {including 
Pleurosigma) is derived from the Side View; "the so-called 
wiI^5s (a/ffl), or projections (as has been remarked by Mene- 
ghini), belong to the secondary surfaces (S. V.) and consti- 
tute the only distinctive character of the Amphiprora." By 
comparing Smith's analytical table at p. 9 of vol, i, of his 
' Synopsis of Br. Diat,,' with the characters given at pp. 43, 46j 
and 61, it will be seen that his views are that in Amphiprora 
the F. V. of the firustule and valves is deeply constricted late- 
ndly, while tlie valves, or S. V., arc furnished at the median line 
■with a ridge or keel ; in the two others, on the other hand, 
the F. V. is without a conspicuous constriction, and the valve 
is plane or convex merely, and the median line destitute of 
a keel. There is thus a double character, and when the one 
if not very decided the olChisr may lae ts^en «a % ^da. 1 
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believe that Smith's views are now almoBt universally 
adopted ; at tlie same time there are some cases which re- 
quire carefiil consideration. 

Plncrasigma la said to have sigmoid valves, that is, flat, but 
bent laterally in the same plane, at the one end, in a differ- 
ent direction from what they are at the other. In Navicula 
the opposite character is not given, but is implied. In iV. 
Jenneri and A'^. convexa the valves, at first sight, appear to be 
sigmoid; but the cause of this ia easily understood by 
examining the F. V, ; from it, it will be seen that the entire 
frnstule is not simply bent to the right or left, but has a 
slight spiral twist ; so that when the valves are separated they 
do not lie flat, and the result is the apparent sigmoid median 
line : had the valve not been twisted, the median line would 
have been perfectly straight and central. In Plevrogigma 
I have seen no instance in which the living frustule is 
twisted;* "the F. V. is either of a linear, or linear-lan- 
ceolate, form" (Sm.), and the S. V. is sigmoid, with the 
median line nearly equidistant fr«m the two sides ; but after 
the valves are detached from the connecting lone they often 
become slightly twisted, and as they cannot then present a 
flat surface to the eye, the median line appears to approach 
nearer to the one margin than to the other. How far the 
amount of this inequality can he relied on for the distinction 
of species is doubtful ; P. decorum is principally separated by 
Smith from P.formosum by such an appearance. I am not 
aware that this twist has been seen except in those species 
which have oblique striie, and it may he dependent on that 
structure. 

In Antphiprora the median line in the entire frustule ii 
OHually straight, and when not so this aiises from the torsion 
of the frustule ; in A. alala and A. paludota the fiustule 
presents both appearances, as shown at fig. 124 b, and b', 
and fig. 260 A, and b', of ' Smith's Diat.' I have not, how- 
ever, myself detected the twisted form in these while the 
diatom was alive, and it ia often not so even after being 
dried, or maceration in weak acid. When the valves are 
separated from the connecting zone, their tendency to assume 
the spiral form is much more striking, as exhibited by Smith 

" I luve not myself Ihe F.V. observed of Ibe living frniliije of anj 
of tlie Hiiurnalous or dislortcd stairs wblcli form Ihe j^una Toimdrg Of 
Doakin ; ot llicse states I Unve »ef ii five, oue 1 nuulii refer (o Pleur. ^ituurii, 
a »econd, if dislinci, lo P. laiKeolnliiBi, B lliivd to P. Iranivernr/t, a fiiiirili 
to P. aumilnlum. and llie fiftli To P. itriffomm. Tlic tliird of lliese I have 
dBt«ctGd IhIcI;, but of it only one frualule -. tlic alliera 1 tiavc «J.n^\ 
Dotj'eed (p. 163/ 
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in hia tig. 124 a, aud u' ; when this occurs the median line, 
fomierlj' straight, becomes also spirally twisted.* 

The genua Ampkiprora, as appears to me, may be readily 
distinguished from Pleiiroaigina by attending to these con- 
siderations. The extreme thinness of the (connecting zone in 
the latter renders it almost impossible to obtain a F. V., 
unless in fluid agitated by a drop of spirit of wine, while ia 
the former the F. V. is readily detected, the connectiog Bone 
being of considerable breadth; in Pleurosigma the F. V. ia 
leBB in breadth than the breadth of the valve., while in Amphi- 
prora it is generally the reverse, 

I have not seen any Ampftiprora with the jiriucipal or 
coarser striie oblique, although, from the facility of torsion 
in its valves such instances may occur. But as all diatoms, 
with strife composed of dots, have four rows of striae, two 
diagonal, one horizontal, aud one longitudinal; aud as the 
visibility of each depends, when delicate, on the position the 
Talve presents to the illununating oblique peneil of light, 
the closer or more difficult striie are sometimes seen when 
the others arc not, and thus may be occasionally mistaken 
for the predominating or coarser ones, which alone are made 
use of in specific characters. I may here remark that when 
the dots are placed so as to form rectangles, the transverse 
and longitudinal lines are always the most remote, aud there- 
fore predominate ; and it is generally supposed that, whea 
the dots arc quincuncial, the diagonal lines are always most 
apparent ; but this conclusion is not correct, for when the 
diagonal lines make, with the transverse, an angle greater 
than 60°, the transverse rows are more remote than the 
diagonal, and when the angle is less than 30°, the longitudi- 
nal rows are the more remote and easily detected. In the 
quincuncial structure, therefore, the diagonal lines predomi- 
nate only when the angle of inclination is more than 30° and 
less than G0°; but the transverse and longitudinal cannot 
both preponderate in the same species. 

To distinguish Navlcuta from those species of Antpkiprora 
which have the frustule straight and no ala, is considerably 
more difficult, and I doubt if there be any characters more 
readily available than those mentioned by Smith, viz., the con- 

* Tiie facliit; or twisting and tlic smoiiDl seem lo depend ou llie gmsliet 
or greater quaulilj of silex assimilated b; Llie frustute -. and this sg»in, in 
all diaWma, varies in tlie same species according tjj the vigour of its }(ra«t)>, 
■rlBing from Inoslity, season of tlie yenr, and otiicr jiicidontal causes. Our 
wliule kiiowledgo of tliese beings is as yet in an embryo state, uid will b* 
best jTninoled by extensive morphoio^cnl obsurvntioiis on species aboot 
w/iicli all are a^eerf ; liil llien llic Umiling gWucImb of apwuw, and ih« 
f-preitv ihemsftrrt, mnsl be ven miiu\iiW\*\;. 



WALKKR-ARNOTl', ON A RACHND1DI8CUS, KTC. 201 

Btrk'ted frustule and carinate valve or median line ; the first 
of these is not to be much relied on, as it is exhibited slightly 
in some species of Navicula, while it is observed only in a 
modified manner in A. vitrea. In this species, and also in 
A. elegans, there seem to be frequently four valves to the 
frustule ; 1 have seen the same structure in Sckizotiema crtid- 
fferum, Pinnularla major, lata, aipina, and some others, but 
it is accidental and not characteristic of such species. 

Dr. Gregory, in his paper on ' Clyde Diatoms,' introduces 
into the descriptions of some of his forms, a notice of a " plate " 
which is said to be above the valves ; he docs not seem 
to consider its occmrence as universal in the geims, but 
characteristic of certain species only. How these plates 
are formed or attached I do not understand. I am not 
aware that they have been seen separated from the valves, 
and if a peculiarity of structure of the valves, they ought to 
he traced in these. Although, however, I have attempted to 
model in clay or putty n frustule with the valves as figured 
and described, connected hy a zone, I have not succeeded in 
constructing anything like these plates. That there is such an 
appearance is unquestionable, so that a suspicion arises that 
snch plates do not lie above the valves, and indeed have no 
actual esistence, but that the whole arises from our seeing 
the margin, or the surface outline of the valve, through the 
medium of part of the frustule. If proved to be actually 
external and above the valves, or to be caused by any 
other difference of structure from what ia usual in tlie genus, 
its importance as a specific distinction will be readily allowed. 

I exclude,at present, from the genus thccurious and perfectly 
distinct^, coffl^/cj'a of Dr. Gregory. As the slices are not per- 
forated, they cannot Ije annuli, such as occur in Rhabdonema ; 
and if entire lamina of the connecting zone,*an obscure affinity 
with Rhipidophora would be established. The true stnicture of 
this diatom, and therefore its genus, is however quite uncertain. 

• In vnrioua species, partiotilnrly mnrino onps, of different f^nera of 
dilitoms, DS Namcfla, Amphora, Amjihiprora, and Schizonesio, tlie cuHnectiiig 
Bone exliibils frequently t, Umellar ttracture, tbe number and appeorauca 
of LlielumellGBvnrjiuft mucliin Ibe same spucies accordiug to circuinsl-ancea. 
Naticula Uirlliuot Ur. GrH[orj, on tliat accounl, seems to Hr llie well known 
aud not unconimoD alals of Sekiivuema GrgeiUU. Wbeii tliese lamells are 
p«rrccl, the frnatiile is necessarily divided b; tlieni into two cells, a proof 
tliat il is tlicn undergoiii;; icir-division ; but ihe cause of lliis oppennuice, 
or <rhj it is nul to be delected at »ll Ltini» iu llie same species, is uuknoiva 
to me. Severai, if not all, of Dr. Gregorj's e™''P t*' "complen Amnlionis" 
■re In this predictiinent ; at least iu llieac the laniellK are not described and 
fluurod IS anoalar or with a perforation, as would he «eto U\e yni« w*. W 
Ifie mriabJe or tmnaition stage, and thus unsniVed Im s^iaSic SaMwii.Vwnv*. 
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EuNOTiA. — To define this genus appears to have caused 
Profeasor Smith some trouble ; at first his intention seems to 
have been chiefly to distinguiah it from Epitkemia, v. ith which 
it was combined by Ehrenberg ; but in hia second volume, 
tinder Himaniidium, he proposes to introduce the radiating 
Btriee aa a character. One of his species (E. areas) may be 
left out of consideration, as this grows attached to small 
algae, by the end, by means of a " cushion-like pedicel," aa in 
Synedra, to which genus it belongs ; indeed, when I met with 
it, in that state, near Brodick, in Arrau (July 1854), it was 
so closely intermingled with S. pulchella and S. yracilis that 
I then felt disposed to consider it a deformity of one of these. 
In all the genuine species of Eunotia which I have examined 
previous to or after a very slight maceration in acid, I find 
the portion called the valve by Smith to be more composite 
than can be inferred from his figures, each being made up of 

Sarallel slices or lamina, easily observed in the F. V. ; and I 
ave been so unfortunate as never to see the connecting zone 
as represented ; indeed, had Mr. West's accuracy not beea 
beyond suspicion, I should say, as the result of my own 
observations on recent gatherings, that this broad zone did 
not exist, and that the supposed single valve was composed 
of several valves, each separated by a very slender and almost 
invisible zone. I therefore, at present, consider each sup- 
posed valve to be formed of a aeries of frustules, and that the 
connecting zone figured in Smith's work is some accidental 
enlargement of one of the slender connecting zones. Be 
that as it may, the divisibility of the supposed valve into 
several is perfectly different from what has been seen in the 
genus Himaniidium, where the valves are incapable of dividing, 
and are separated by a siliceous zone of considerable breadl£. 
This structure at once enables us to remove E. gracilis, Sm^ 
(although the frustules are often solitary) to Himaniidium, 
nnder which genus the small state of it had been previously 
described by Kutzing as H. exigmtm of De Brebisson. 

Ahpuora. — Some friends having expressed a wish that I 
should explain my views of the structure of the genus 
Amphora more fully than given at p. 18 J. of this volume of 
the ' Micr. Journ.,' I subjoin the following extract from the 
paper as originally prepared. 

Kutzing's ideas of the structure of this genus are not 
very clear. If we compare his description of it with that of 
Navicula, and suppose that in the former he has mistaken the 
^on/for the Side view of the frustule, the characters of both 
fill acarcely^ di ffer, and his views wouXd \.VMa\« -KvacV 'Ont «a.m« 
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as my own, which, indeed, occurred to me from supposing 
Kutzing's observations to have been misprinted. If, on the 
other hand, he has not inverted these, he must have looked 
on the fruBtule as a hollow spheroid, and that planes passing 
longitudinally thro ugh the central nodules and the eye, 
would cut off the valves. Smith has obviously understood 
Kutzing in this sense, and although some expressions and 
his figures would seem to indicate that he was not altogether 
satisfied on the subject, he adapted his generic character to 
it, and described each valve with the central nodule mar- 
ginal; in this way the whole portion between the median 
lines must be considered as the connecting zone. But that 
such cannot be its real structure is obvious : 1st, from there 
being a deep groove or hollow in front : 2nd, from the sides of 
this groove, nearly up to the median line, being striated 
precisely as on the other side : 3rd, from the median line 
forming a ridge ; the first of these is best seen by putting the 
entire frustule, before being macerated, into balsam ; the two 
last require us to examine it obliijuely when not in balsam. 
The anterior margin of the valves, where they are attached 
to the connecting membrane, is thus not close to or on a 
level with the nodule, but considerably farther from the eye, 
closer to and more directly above the posterior margin. 

The form of the frustule of Aniphttra may thus be com- 
pared to that of a coffee-bean, rounded on the back and 
hollowed out in front, a transverse section being somewhat 
reniform or lunate. If we take two circular pieces of paper, 
g lim them together by their edges, and mark this disk on the 
margin, with two dots of ink at the extremities of a diameter 
which is at right angles to another which may be supposed 
the axis or line of self-division ; the dots will represent the 
central nodules, and the edge of the disk the median line j a 
diatom like that would only differ from the genus Navicula by 
the valves being much folded or compressed, while in Navicula 
they are usually nearly Hat or depressed. If we now bend 
up the sides of the disk, so that the central nodules approach 
each other, this will in some degree represent an Amphora, 
the only difference being that in the disk the curves of both 
mrfaces are almost parallel, the one concave, the other con- 
vex, while in Amphora the anterior or concave one is usually 
Bmaller than and of a different kind from the posterior. In 
Amphora, then, the median line, as that ought to be called 
which connects the central with the subterminal nodules, 
although apparently marginal, is similar to what is observed 
io other Diatomacese in which nodules exist ; indeed, tbJA 
genus onlj differs by the portion of eacVi '"siNfe ou *>!o». ^"o* 
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side of the central nodule being emaller and differently 
carved from that on tlie other, whereas, in inost genera of 
the group, these two portions are alike. 

The incurvation of the valves is at its minimum when they 
are in the incipient state, at, its majimum when the ft'ustulee 
have separated after self-division. The proximate cause is 
the contraction of that half of the valves which in the disk of 
paper is next the eye, and its consequent thickening, for the 
quantity of silex is probably the same on both sides ; but the 
cause of the contraction I cannot explain. By this bending 
in of the valves the central nodule, which was apparently 
marginal, now assumes a position sometimes nearly vertical 
to the line of fission, but sometimes reaching to only one 
fourth of that distance. The maTimum incmration and alao 
the projection ol' the median line on the plane of the field of 
view (a line of double curvature) vary in the same species, 
although genetally within certain limits. The tnie form of 
the valve would be nearly got by completing the apparent 
outline by the addition of the incurved part; but the ajtparent 
outline of the frustule itself, at the maximum incurvation of 
the valves, is found to be more easily observed and con- 
venient for description ; and to this, there is no objection, if 
those frustnles only be used in which the connecting mem- 
brane is at its minimum bi-eadth. The stride on the valve are 
precisely alike on each side of the median line, but frran 
■ome being seen through the medium of the valves, and 
others presenting themselves directly to the eye, the former 
appear faint and hazy ; the latter, between the median 
lijie and the outline, are therefore alone referred to, in 
their definitions, by the more eminent diatomists. From 
the minuteness of the object, its inequality of surface, the 
necessity of using high powers and these with a large angle 
of aperture, it is impossible to bring all the parts into view, 
without altering the focus, or to give a perfectly accurate 
representation of the structure except by models. 

The portion separating the two valves, or the connecting 
EOne, varies much in all diatoms, but more so in Amphora than 
in most other genera, At first it is narrow, then it becomes 
broader and broader, but is in most species striated very 
differently from the valves, if striated at all.* The new or 
intermediate valves, which it projects, are at first destitute of 
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■ilex and imperfectly seen, then they become more and more 
conspicuous and eiliceous, rapidly altering in shape aad posi- 
tion ; the primary valves also alter in positioUj but not in 
form. The central nodules of the two new valves appear 
now at the back, nearly where the connecting zone formerly 
was, while the back of eaeh half of the double fnistule is re- 
moved to the side, or is placed right and left of the spectatoHi 
eye, instead of directly before him ; thus each half of the 
twin frustule occupies a position at right angles to what the 
parent frustule did, and which the perfect separated one 
ought to do. Finally, the two portions of the double frus- 
tule separate from each other in front like the two valves of 
a mussel-shell ; the amount of separation depending on the 
strength of the remains of the siliceous band that eonuects 
them, and causing the general outline to vary extremely. 
In characterising or figuring the fonns of this genus, it is 
therefore necessary, for the sake of comparison, that each be 
viewed MaAer precisely the same circumstances; moreover, so 
many changes take place whilst the process of self-division 
goes on, that no descriptions or figures are of much use in 
the identification of permanent forms or species, unless when 
taken fi-om the simple but perfect frustule before self-divi- 
sion commences, or from its valves. 

Although the structure of the genus adopted by Kutzing 
and Smith be not what I conceive the correct one, no practical 
inconvenience arises, as their specific characters have been 
selected from the same parts on which they must otherwise have 
relied. It is, however, somewhat different with that given by 
the late Dr. Gregory in his paper in vol. xxi of the "Trans, of the 
Royal Soe. of Edinh.' p. 510 ; but here I experience consider- 
able difficulty from his having introduced into his descriptionB 
several terms, neither employed by any other writer, nor ex- 
plained by himself, the meaning of which the reader is left 
to discover. From a careful comparison of the figures, I 
presume that by " ventral margin " he intends sometimes 
both the anterior and posterior margin of the folded valve, 
and sometimes the irregular margin of a portion of the still 
adhering connecting membrane; by "^orsal margin," the 
outline of the frustule ; and by " inner curve line," the 
median line of the valve ; most of which varj' in appearance 
according to the position presented to the eye by the frustule 
during self-division. There are other terms, however, about 
which I am more doubtful ; as " inner margin," " outer 
margin," and inner or outer " compartments of the valves ;" 
although it is probable that all, in some way, refer to the 
connecting zone. Dr. Gregory's theory is, tliat " what is 
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UBuallj called the entire frustule " consists of " two &ustulea 
in the act of aelf-division," and consequently of four valves, 
and it results from this that what is commonly called a 
single frustule is composed of two new valves, forming or 
formed, in addition to the two primary ones ; in short, that 
the small portion seen in front alone belongs to the original 
frustule. If we now take what is usually called a double 
frustule (as in Smith's fig. 28 d), which by Dr. Gregory's 
theory must consist of four frustules or eight valves, three- 
fourths of the whole must be either in the transition state, or 
represent six valves, each identical with the two original ones, 
but in a different position. As I cannot suppose that Dr. 
Gregory intended to take distinctive marks from the connect- 
ing zone in its variable state, or from more valves than one, 
or from their accidental relative position, it appears to me 
that his hypothesis, if correct, would much increase the 
difBculty of finding coustant characters, and cause the rejec- 
tion of several on which he depends, as well as the annihila- 
tion of many of his new forms. 

I may here mention that A. marina of Smith, alluded to 
by Dr. Gregory under his No. 76, is precisely what Dr. 
Gregory calls A. Proteus. Smith's figure (' Ann. of Nat. Hist.' 
for 1857, vol. xix, tab. i, f. 2} is far from good, and represents 
the double frustule towards the close of the self-dividing 
process. Some years ago Smith gave it the MS. provisions 
name of .>4. ScoCica, from its having been first detected on 
the west coast of Scotland by Mr. Kennedy of Glasgow ; he 
omitted it in the second volume of his ' Synopsis,' being not 
quite satisfied with its claims to be specifically distinguished 
from A. affinis ; but these doubts were removed by afterwards 
finding it in the summer of 18oG near Havre and Biarritz, on 
the French coast, and thus having an opportunity of study- 
ing it in the living state, and drawing up a specific character. 
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Ok tome BaiTtsa Fresh-water Alom. 
By Frbdeuick Cuhkey, Esq., M.A., F.R.S. 

The observations to which this paper relates were made in 
the year 1856, and have since been laid by under a doubt 
as to their being of siitBcient importance to be made public ; 
but some recent observations inGermany have induced me to 
think that they may not be without value, especially if they 
should have the efl'eet of directing the attention of some of 
the numerous microscopiats of the present day to the abund- 
ance of material for interesting and important microscopical 
inquiries afforded by the fresh- w ater ^/^<e. 

The first matter to which I wish to direct attention is a pecu- 
liar condition of fructification of the common Draparnaldia 
glomerala. When this plant is taken from the water, it pre- 
sents, as is well kuonn, a shiny gelatinous mass of a uniform 
yellowish green colour, and without the aid of the microscope it 
u impossible to trace its structure. In the month of April, 
1856, 1 found, in a pool of water in a gravel-pit in Cobham Park, 
a quantity of Drapamaldia glotnerata, in which the jelly 
was traversed by multitudes of dark-coloured feathery-look- 
ing lines, clearly visible to the naked eye, and upon examin- 
ing it with the microscope, it appeared that aJmost all the 
Bide shoots of the Alga had become transformed into rows of 
globular brown cells, arranged in a moniliform manner. 
These cells were, in most instances, in close contact with 
one another, but here and there single cells were to be seen, 
which, although isolated, clearly belonged to the same con- 
geries. It was obvious that these brown cells had been 
originally formed in the interior of the joints of the side 
shoots of the Alga, and were, at the time of the observation, 
gradually becoming free by the dissolution of the walls of 
the parent cells, the debris of which helped to form the ge- 
latinous medium in which they were immersed. Fig. 1 
represents the general appearance of a portion of the plant 
under a power of 200 diameters. It will be seen that at one 
point, at the extremity of one of the shoots, the formation 
of the brown celts is not complete, the three terminal cells, 
retaining still their primary oblong form and their original 
pale green colour. I am not aware that this state of fructi- 
fication in Drapamaldia has ever been described. The or- 
dinary mode of reproduction of this Alga la by zoospores, 
which are emitted from the cells of the ramuli, and which 
arc of a sub-globose or elliptical shape, and furnished with 



four cilift. 1 find in the ' Regensburg Flora* for 1855, a de- 
scriptiou of tlie fruit of a Draparoaldia, published in Ra- 
benhorst'a collection, which is probably of the same nature 
as that which I have de8crit)ed above ; the notice in the 
' Flora' is very short, and speaks of the specimen as being a 
curiosity on account of its fruit. 

There can, I think, be little doubt that these brown globu- 
lar cells are of a nature similar to that of the orange-coloured 
cells of Volvos, and the red cells of BulbochEEte, Chlamydo- 
coccus, and other Algse; that is, that they are the resting 
cells, or, as they are sometimes called, winter spores, capable, 
as all such spores are, of undergoing desiccation for a 
lengthened period, and reviving again when circunutances 
become favorable to their developmeut, 

I kept the txittle containing the Drapamaldia byme for some 
weeks, at the end of which time most of the brown cells had 
disappeared, and the water contained a mass of green Algffl, 
which, at first sight, might have been supposed to belong to 
the genus Glieocapsa, but which appeared to me to have 
originated from the division of the contents, and from the 
softening and consequent enlargement of the outer mem- 
brane of the browii cells of the Draparualdia. 

If these Gl^ocapsie originated in the manner I suppose, 
the contents of the brown cells must have changed their 
colour during the process, but this, as is well known, is by 
no means an mieommon occurrence in the fresh-water AlgK, 
when entering upon a new phase of vegetation. Not having 
had leisure at the time to follow out the process from day to 
day, I cannot state positively that the Glaeoeapsa-like Algie 
originated in the manner above mentioned, but it can hardly 
be doubted that such was the case, and the jmint is one which 
may afford matter for interesting investigation to any micro- 
scopist who may happen to meet with the Draparnaldia in the 
state of what may bo called its winter fructification. 

The Glaeocapsffi, if I may so call them, which resulted from 
the division of the contents of these resting cells of Drapar- 
naldia, consisted each of a gelatinous envelope enclosing a 
number of small motionless green cells, or gonidia. In 
the oospores, or spores formed after copulation, of Spirogyra, 
I have seen the eel I- contents divide into a number of 
round motionless cells, quite dei^oid of colour, and I have seen 
a similar process in one of the large orange-coloured spores of 
the so-called Volvo^r aureus, which is only the resting form 
of VolvoT globator, where the contents divided into five 
globular colourless cells, which floated in a mass of reddish 
plasma, being apparently the remains of so much of the original 
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contents of the cell as had not been absorbed in the forma- 
tion of the secondary cells. 

There ia, however, another mode of self-division where the 
spore, or resting cell, divides first into two and then into four 
segments, each segment being the counterpart of the originiJ, 
which thus produces a new generation of resting cells. This 
latter mode of division has been supposed to take place 
in the red resting cells of Chlamydococcus; but it has 
been recently stated by Professors Cohu and M'ichura that 
this case requires further proof. I am enabled to furnish 
some evidence on tlie point, for I have distinctly observed 
the process of self-division iu sonic red resting- eel Is, which 
were probably those of Chlamydococcus, I say probably, 
because the red restiug-cella of Cldamydococciis are quite un- 
distinguishable fi-om those of anotlier of the Volvoeinea;, viz., 
Stephaiwupkara pluvialis, so that without following out the 
development it is impossible to predicate whether such red 
cells belong to the one or the other. 

PI. IX, fig. 2 shows an instance in which one of these cells 
has become dirided into two parts ; and Fig. 3, an iastance in 
vhich the self-dii-iaion has goue further, audthe original cell 
tas become separated into foiy secondary cells, each precisely 
similar to the primary one. 

In a recent paper by Cohu and Wichura, published in (he 
Transactions of the Bonn Academy, and an abstract Of which 
appeared in the last number of this Journal, a question of 
some physiological interest has been raised with regard to 
the nature of these red resting cells. They obsened that 
these cells in Stephanosphara pluvialis, which are at first of 
a green colour, and furnished with cilia, increase in growth 
after the green colour and the cilia have disappeared, i. e., 
after they have assumed a state of rest, a fact which they 
consider to militate against their character as spores. 

" We have seen," they say, " that these resting cells, aftet 
they have been formed by the metamorphosis of a motile 
primordial cell, increase in growth considerably ; that they 
go through a further vegetative development, and have, 
therefore, not reached the termination of their vital process." 
And they then add . " It is contrary to the idea of a siKire, 
that it should continue to grow after having assumed the 
character of a resting cell, and the fact has never yet been 
observed in any single case." It would seem that these re- 
marks arc intended to be limited to the Algie ; but it ia 
worthy of observation, that the spores of the ascigcrous Fungi 
frequently increase in growth, after escaping from the asci, 
and if this rircumatance is not to be looked upon as affect- 
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ing their character as spores, it is difficult to see why a dif- 
ferent rule should be applied to the Algas. 

Cohn and Wichura moreover consider that the increase 
by self-division is irrecoiicileable with the idea of a spore. 
In speaking of the red cells of Chlamydococais pivvtalia 
they express a doubt whether, in those cells, increase by 
self-division takes place, but assert, that if such should prove 
to be the case, it would be conclusive against their being 
spores, considering self-division (if i understand them right) 
to be a process of vegetative development distinct Irani 
germination. These obsenations are worthy of the carefiil 
attention of microscopists, and without venturing an opinion 
SB to their correctness, I would only remark, that if the rest- 
ing cells of Chi amy doco ecus and Stcplianosphsera are not 
to be considered spores, that character must also be denied 
to the resting cells of CEdogonium, Bulbochiete, Drapamaldia, 
Sphaeroplea, and Volvox, if, as is more than probable, thero 
should be detected in these latter cells, — 1st, an increase in 
growth, after becoming quiescent, or, 2dly, increase by self- 
division, 

2. I now proceed to notice some minute parasitic organisms, 
which will be best dealt with by simply describing them, 
inasmuch as it is impossible, with any certainty at least, to 
assign them a deJiuite place amongst the fresh-water Algc 
Their form is that of small globular vesicles,, famished with 
a stalk, the length of which is sometimes about equal to the 
diameter of the vesicle, sometimes considerably greater. I 
have observed them growing upon zoospores, and also upon 
the large oval resting spores of a species of Spirogyra. The 
(oospores were of a bright green colour, and of rather a small 
size, as will be seen by rcfering to fig. 4, wliich represents one of 
them magnified 230 diameters, andwiththe parasites attached. 
The latter are quite colourless, and the globular head ex- 
hibits a well-defined nucleus. The zoospores upon which they 
grew were in the most active motion, revolving first in one 
direction and then in anotlier, looking and as if they were 
attempting, by the rapid changes of their movements, to 
shake off and rid tliemselves of the incubus of the parasites. 
Not having snen the zoospores in their parent cell, I am 
quite unable to say ft'om what plant they were produced. 
The number of the parasites on the zoospores was variable, 
not, I think, exceeding five or six on any one zoospore ; but, in 
the ease of the Spirogj-ra (fig. 5), they grew so thickly ba 
almost to conceal the spore, the indiriduals being precisely 
similar in form and appeai-ance to those on the zoospore. 
-Should theae bodies come under the notice of any of the 



readers of this Journal, I would venture to eiprcss s hope 
that they may be carefully watched. It is not, I think, im* 
prohable that they may prove to be undeveloped forms 
either of some species of Chytridium or Rhizidiuiu, or of the 
geniis Pythtumj but without following out their develop- 
nieot, thia point canuot be decided. The ouly plant 1 know 
which at all resembles them is C/ty Iridium aptculatam 
described in Dr. Brann's monograph of the genus Cbytridium, 
and figured by him in PI. V, fig. 10, of that monograph ; but 
it will be seen, by comparing hia figures with fig. 4, above 
referred to, that there is a marked difference in form between 
his species and the present organisms. 

Pythium is a genus separated trom Achlya and Saproleg' 
nia, by Dr. Pringsheim, in his paper ou the Saprolcgniesp, 
in the last part of the ' Jahrbiicher fur wiesenschattliehe 
Botanili.' The distinctive features of the genus are — lat, 
that the contents of the sporangium are ejected before the 
formation of the zoospores, and out of tlte mass thus ejected, 
but which adheres to the sporangium, the ::nospores are 
subsequently developed ; 2dly, that the oogonia, or spore 
cases, produce only one resting spore, instead of sevei-al, as ia 
4he case id Saprulegnia and Achlya. 

I have stated that the parasitic Algse just described were 
attached to a species of Spirogyra, and I may mention (as it 
baa not been often seen), that several of the resting sjKires 
of the Spirogyra, to which the parasites were not attached, 
commenced germination during my observations. The ger- 
mination of these spores is a matter of some interest. It 
was firat mentioned by Vaucher fifty years ago j afterwards 
Dr. Hassall, in his 'British Frcsh-watcr Algse,' considered 
"Vaucher to have been altogether mistaken; but some years 
later the germination was again noticed by Dr. Pringsheim 
and by the late Professor Smith, and the correctness of 
Vaucher's observations placed Ijcyond doubt. In figs. 6, 7, 8, 
and 9, 1'l. IX, I have drawn some of these gtrniiuating spores. 
At the period of germination they consist of three membranes, 
tlie inner one enclosing the cell contents, which become 
green just before the germ breaks forth. In fig. 7, the outer 
membrane, which is seen loosely attached, was colourless ; 
the second membrane, which (see figs. 7 and 8}, has opened, 
to give exit to the germ, was at this period of a pale brown 
colour, and transparent. In fig. 8 the young germ has be- 
come three-celled, and there is a slight tendency in the 
endochi'ome to assume a spiral form, and the remnant of the 
bporc is fltill attached. In fig. 9 the germ has become free^ 
jbttd the eadochrome more visibly spiral. 
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3, The next plant which I liave to mention, is one which 
h&s not hitherto been observed in this country.* I have only 
found a single specimen, and that in a young state, bnt 
there is no difficulty in identifying it with the species de- 
scribed by Dr. Braun, in his 'Algie miicellulares,' under the 
name of Sciadium arbuscula. Tikis Sciadium arbuscnia is an 
Alga of lery singular growth. It conaista, in its first stage, 
of an erect cylindrical elongated cell, furnished with a very 
short narrow stera at the base. The endoehrome of this cell 
breaks up into separate portions and forms, from five to ten, 
usually eight, gouidia, arranged at first in a single row. 
Afterwards the apex of the cell opens by a circurascissile fissure, 
and the gonidia protrude throiigh the orifice and form an umbel 
of cells. The cells forming this umbel grow into elongated 
cylindrical cells, precisely similar to the parent-cell. Their 
stems are united into a fascicle just inside the mouth of the 
tube of the mother-cell, but are not long iTsible, owing to a 
dark-coloured secretion, which forms round the bases of the 
cells at an early period of their growth and completely ob- 
scures the stems. The branches of the primary urabel pro- 
duce gonidia, which go through the same process, and thus 
secondary umbels are formed, from which, in process of 
time, tertiary umbels are produced. The gonidia which are 
formed in the branches of the tertiary umbels, instead of 
remaining united at the apices of the branches, escape from 
their mother-cells, but it is not certain whether they emei^ 
in the form of zoospores, or as motiouless cells. Dr. Braun 
has not observed their actual escape, but has seen zoospore^s 
agreeing in size and form with the gonidia of Sciadium 
moving about, amongst the specimens of that plant, and 
which, in his opinion, had their origin in the cylindrical 
cells. 

Fig. 10 represents the British specimen which occurred in 
a pool on Paul's Cray Common, in Kent, in the spring of 
1856. The cylindrical cell was colourless for the greater 
part of its length, but the tip was almost black, having, how- 
ever, a reddish tinge, the colour being so dark as quite to 
obscure the stems of the transparent green gonidia, which 
protruded, eight in number, from the apex of the mother- 
cell. I did not see the short filiform stem noticed by Dr. 
Br&nn ;t but, on referring to his figures, it will be seen that 
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• 1 iisve tliis spring observed two more specimens in water from the 
snmc locality, both in ibe same stage or growtli as l.lie one liesoribeii in 

t 'Jliia stfin waj plainlj visible in the speoimcoa wliich occurred lUia jcir. 
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this stem is very short, in comparisuu with the length of the 
cell which it supports, and might easily be concealed by the 
body to which the Sciadium was attach^. Sciadium arbtiscuta 
forms an interesting addition to our British frcah-water Algie. 
4, Pandorina Moruiu, Ehr. — This plant was described, with 
some other Confervoid Algte, by jNIr, Henfrey, in the fourth 
volume of the ' Transactions of the Microscopical Society.' 
It had been preiiously seen by Mr. Shadbolt, and probably by 
many other observers ; but, notwithstanding Mr. Shadbolt's 
remarks in his presidential address for 1856, it is clear that 
Mr. Henfrey was right in describing it as new to England, 
the test of novelty being, not whether it had been previously 
seen, but whether it had been published as a British Alga. 
In speaking of the reproduction of Pandorina, Mr. Henfrey 
mentions two processes — 1, the conversion of each ggnldium 
into a new frond within the parent mass ; and 2, the conver- 
sion of the gonidia into encysted resting spores, which are 
set free, and subsequently germinate to produce new fronds. 
Upon this I may remark, that the process of becoming 
encysted does not invariably take place within the parent 
frond, for I have seen the gonidia of Pandorina escape from 
the parent frond in the form of membranelcss active aoo- 
spores ; and although I was not fortunate enough to trace the 
fliibsequcnt fate of these zoospores, the probability is that, like 
those of Chlamydococcus and Gontum, they would t>ecome 
encysted at a subsequent period, as without undergoing this 
process it is difficult to see how they could produce new 
fronds. This mode of escape of the zoospores seems to throw 
some doubt upon the suggestion of Mr. Henfrey, with re- 
gard to the nature of the fivjnd of Paudoriua, which he con- 
siders to be solid, inasmuch as it docs not give way or be- 
come indented by pressure, as is the case with the hollow 
frond of Volvos. If, however, the frond were solid, the 
zoospores could not well escai>c except by its gradual dis- 
solution, but, in the instance I have meutioned the escape 
certainly took place by a rupture (as may often be seen 
with Volvos), and not by a gradual process of dissolu- 
tion. In a paper on some Volvocineee, by Dr. Fresenius, in 
the second volume of the Transactions of the Senekenberg 
Natural History Society, he speaks of the easy escape of 
the cells of Gonium peclora/t, as being evidence against 
the existence in that Alga of any firm covering, and he 
draws a distinction in this respect between Gonium and 
Pandorina. My observation, however, leads me to think 
that Pandorina, as far as relates to its coat, does not sub- 
stantially differ from Volvoi and Gonium. Besides the na- 
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ture of its cont, tliere are some other points of structure in 
Pandoriua rt-quiring further examiaatioQ and elucidation. 
Ebrenberg stated that the gonidis of Paadorina have one 
ciliuin, and no eye-spot, a view adopted by Freaetiius, in the 
priper 1 hiivc alluded to. Fockc and Dr. Braiin considered 
Ehrenbcrg's obBerrfttiouB inaccurate, and Mr, Heufrey agrees 
with them. As far as my observations go, I eboiild say that 
the gonidia hare usually two cilia, but that they frcqwently 
have no eye-spot. Mr. Hcufcey has never been able to observe 
a pulsating vacuole, nor was any such vacuole visible iu my 
Bpeeimcns, Dr. Frcaenius, on the otiier hand, has observed 
one, sonictintes two, such vacuoles ; and he remarks, that 
cilia and red Bjrota are subject to considerable variation, and 
suggests that Stephanosphscra and Volvox are probably the 
pnly distinct forms to be met with in the Volvocineie. I 
should protest against including Gonium pectorale in the 
same genus as Stcphanospbsera ; but, with this exception, 
Dr. Fresenius'a suggestion is probably correct. If, however, 
6tephanosph:era and Pandoriua are only forms of the same 
plant, the generic name ' Stcphanosphsera' must give place to 
'Pandorina,' the latter being of much earlier date. 

A reference to Mr. Henfrey's figures will show how much 
variety exists in different specimens of Pandorina. In figs. 
11 — 17 I have drawn sevfral forms, all probably referable 
to Pandorina, which came under my own observation. Fig. 
12 is a large globe, filled with encysted berry-like masses, 
the membrane standing out a considerable distance from the 
gonidia. This form was not in motion, although the cilia of 
the internal fronds (some of which are, from the size of the 
object, out of focus) were most clearly perceptible. Fig, 16 
shows a similar but much smaller frond, in which the cilia 
were not visible. Fig. 15, a frond in which only one cilium 
was apparent, but I cannot state positively that two did not 
esist. 

5. Monostroma roseurn, n. ap.— This Alga, a sjiecies not 
hitherto described, seems to unite the characters of a Mono- 
stroma and a Palmella. It is to be found, usually in some 
quantity, in a stagnant pool at the conduit-head in the fields 
between Eltbam, in Kent, and Halfway Street, and I have 
met with isolated specimens in two other pools near Shooter's 
Hill. Ail three of these pools are lined at the bottom with 
particularly fetid black mud, but the water itself is clear. 
The fronds are of a bright pink, or sometimes lilac colour, 
and consist in their early stage of a hollow globular mem- 
brane, formed of closely approximated cells. Figs. 18 and 
19 represent two young fronds magnified fifty diameters; 
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of which fig. 19, by the rupture at the apes, clearly shawi 
that the interior ia hollow aud not solid. A power of fifty 
diameters ia quite insufficient to show the constituent cells, but 
their nature is elearly seen in 6g. 22, which shows a portion of 
a more advanced &od(1 niagmfiL-d nearly 700 diameters. It is 
but rarely that specimens such as those in figs. 18 and 19 
are obtainable. The membrane, instead of remaining of a 
globular shape, very soon becomes bent and crumpled into a 
variety of forms, as shown in figs. 20 and 21. The fronds 
are very delicate, and arc apt to be put out of shape even 
by the pressure of the thin glass cover, and it is advisable, 
therefore, to examine tbem in a thin cell, or at all events to 
prevent the direct pressure of the glass cover upon them. 
In process of time the fronds lose idtogethcr their mem- 
branous nature, and when full grown they consist of a gelatin- 
ous mass, with multitudes of small cells imbedded in it. By 
bringing the margin of a &ond into focus. It is seen that the 
gelatinous ma^ extends considerably beyond the outermost 
cells, and a very slight pressure disperses the jelly and seta 
free the minute imbedded ci'lls. The full-grown fronds are 
usually of irregular shape, but with a length or diameter 
sometimes as great as one fifteenth of an inch or even more. 

It will be seen, therefore, that the Alga just described 
might, at one period, be classed with Monostroma, at a 
later with Palmella. The gelatinous mass doubtless arises 
from the partial dissolution, as well of the walls of the pri- 
mary cells constituting the original membranous fronds, as 
of the walls of the cells produced by the self-division of such 
primary cells. 

6, Clathrocyatia tei-uffinosa, Henfrey. — In figs. 23 and 

24 I have drawn an Alga, which soems to be identical with 
Mr. Heufrey's Clathrocyatia eeruginoaa, figured in ' Trans. 
Micr. Soc.,' vol. iv, figs, 28—36. It differs somewhat in the 
much greater numljer of reticulations. In this case, as in 
that of Monostroma roaeum, there seems to be a transition 
from hollowness to solidity. In fig. 23 the frond has a re- 
ticulated structure, and having been split open by a clean 
fissure, has the appearance of being hollow in the interior. In 
fig. 24, on the otlier hand, the green cells seem to be im- 
bedded in solid, soft, and colourless gelatinous matter. Fig. 

25 shows a mass of the component green cells ; and fig. 26, 
some of the same cells detached. They vary much in size; 
the secondary cells in the interior of the larger ones beii^ 
similar to the smaller free cells. The mass of cells was much 
grown over with small colourless Spirilla, as shown in fig. 25 ; 
this was the case in verj' many, if not most, of the fronds. 
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Noslov minimum (? u. sp.) — Frond eltipsoidal, very iiiiuute, 
aboutl-120th inch, cells of the filaments somewhat square, but 
ponatrictcil in the middle on two sides, giving the (Uameots 
a orenate outline; veaicular ccIIb globular and colourless. Hab. 
In a pool {which dries up ia hot weather) on Paul's Cray 
Common, Kent, June, 1856. 

Fig. 27 represents this species, which, as far as I know, is 
undescribed. I have named it for convenieoce of reference, 
although new species of Nostoc should be admitted with 
caution, the genus even being of doubtftil validity.* 

In conclusion, I have only to notice shortly the plants 
drawn in figs. 28 and 29. Fig. 28 I take to be a state of 
Chlamydoeoccus. The outer membrane was colourless, and 
the two internal globular eells of a clear bright ruby crimson. 
The peculiarity of the plant consisted in the fact of the 
cell being filled with minute ataff-likc subcylindrical bodies 
in active motion, precisely similar to tlie Spermatozoa of 
Vaucheria.t I watched these bodies at intervals for about 
twenty-four hours, and the motion was incessant. At the 
end of' that time the cell slipped amongst some other AJgse 
on the same side and was lost. Whether these little active 
organisms were really Spermatozoa, or whether they belonged 
to the mysterious bodies which, in some way or another, are 
supposed to find their way from withoiit into the cells of 
Alga;, it is impossible to say.J 

The other figure (fig. 29) represents, no doubt, the 
final stage of some VoUocinc§ in which the gonidia have 
become encysted. 

I notice it because the encysted cells were of a pale yellowish, 
brown colour, and covered with minute pits or depressions, 
and were altogether different from those of any other Alga 
with which I am acquainted. In Pandorina and Stephano- 
sphfera, the resting spores are red, in Volvos bright orange, 
and in neither case are there any such markings as those in 
the membranes of the eells shown in fig. 29. 

« See BajrhofTer, Entwipkelnng, Ac; roa Tlirombium Nosloc, Bo- 
tadscbe Zeitung, 1857, p- 137 1 and lUigsolm, ' Pbjrkobgisclie Studien,' 
Nova Acta, vol. xxiv, pp. 139—156. 

t See • Micros. Journ.,' Vo). IV, PI. lU. 



tbc$e bodi 
' Jslirbudicr,' Part ii, p. 371. 

S I have coined tLis substantive to avoid llie peripLi 
Volvooinew," or "a Vglvocmeous Alga." 

pUCKHEATR PtRK, S.E.. 
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On the STBUCTtHE of the Retina. By Thomas Nunnelet, 
F.R.C.S.E., Lecturer on Surgery in Leeds School of 
Medicine, Surgeon to the Leeds General Eye and Ear 
Infirmary, &c. 

The retina is tlie sentient part of the eye, for which all 
the other textures are formed, and to which they may be said 
to be subservient. It is coextensiTe with the choroid proper ; 
it covers the whole of the convex portion of the vitreous 
humour, and is covered by the choroid. It terminates in a 
serrated Une, ora serrata, which is readily seen with an inch 
lens, just where the ciliary proceSBes are continuous with the 
choroid. There is, according to some anatomists, a circular 
blood-vessel running near to this edge, if so, it is probably 
B vein, but it rather appears as a series of capillary loops of 
the central artery. Some of the older anatomists and opti- 
cians described the retina as being continuous over the 
anterior surface of the crystalline lens, an opinion which haa 
been adopted to a great extent by Arnold, who describes and 
figures the retina as being continuous with the ciliary body 
and processes to the edge of the lens,* — pars ciliaris retime 
and prorensus dliaria reliaiP. This, however, is, without 
doubt, an error ; though the retina does not terminate wholly 
and absolutely at the ora serrata, as is commonly described. 
The nen-ous stnicture here ends, biit there is, continuous 
with the suspensory tigamejit of the lens, a cellular layer, as 
far as the edge of the lens : this is best seen after the eye 
has been kept for some time in spirit or Goadb3r's solution, 
by which the layer is rendered opaque and white. Its con- 
tinuity with the retina may then be readily traced, and, 
indeed, iu some eyes it looks so like a continuation of the 
whole retina as to render the microscope essential to prove 
that the ncrve-structurc is not so prolongcd.t The retina 
has, until very recently, Ijcen described aa the terminal ex- 

fansion of the fibres of the optic nerve into a membrane. 
t is, however, much more than this ; it is one of the 
most complex, perhaps the most complex, structure to be 

• ' Icooes organ, sen.,' tab. 3, fig. 2. 

t In one inatauce ot wi alU^lor, I find a raemonindnm 1 made at the 
time of tlie dlssectioii, to tlie effect that the retiua was traceublc to the 
edge of the lens ; but as this was made before I was so well acquainted 
with Ibe ililTerent stmctures in the retina, and ibe rve vas not ver; &esb, 
1 ihoiild not rclj upon this apparent exoeplion, but look carefuDj nl these 
|iuts when opportunity ignin olTers a similar crenliiic. 
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found in the body, and instead of being thought of as simply 
a terminal nervoos espauston, it slionid be r^arded as in 
itself u nervous centre ; having the fibres of the uerve ex- 
puiiilnl it is tree in it, and by which it is connected with the 
brain, but posacsscd itself of stnictuivs and properties 
peculiar to it, and altogether different from those of the 
optic fibres, which are expanded in and make part of it. 
These fibres are for the purpose of conveying to the scnsorium 
the imprcssiond cscited in the retina, but are not for receiving 
tJie impression, while the other complex structures of the 
retina receive and appreciate the impressions of external 
objects. 

The inner surface of the retina is not merely superimposed 
apon the vitreous body, but is organically connected with it, 
by n scries of clear, perfectly transparent cells ; while the 
outer surface is moat intimately united with the cells forming 
the inner layer of the choroid. It is an extremely delicate, 
thin striK'ture, thickest nt its junction v>itb the optic nerye, 
and gradually beeouves thinner as it rcaehes the orascrrato, 
where it is not more tliau a quarter the thickness it possesses 
at the back part of the eye* 

In the living condition the retina is as nearly transparent 
as possible, and of a slifrht pink tinge, but in a veiy short 
time al'li'v (Icaili it brcumLs transhict'iit, tlifii njiaiiui.' : by 
immersion in water it very soon becomes so ; and by spirit, 
beat, and all chemicals which coagulate albumen, it is im- 
mediately rendered quite opaque and white. In the fresh 
eye it is perfectly smooth, but, in consequence of evaporation 
from the eye, it is at the period when human eyes are eom- 
monly dissected found in irregular folds. The pink tinge of 
the fresh retina is due to the blood which it contains. It is 
a very vascular structure, deriving its supply of blood from 
the central artery of the retina, and, not improbably, some 
of its nutriment, though no vessels, from the choroid coat. 

So numerous and complex, so minute and fragile, bo 
transparent and changeable, so intimately connected and 
mingled together, so quickly altering after death, and yet, 
at least in man, so difficult to obtain immediately after death, 
80 instantly and most importantly altering on the addition 
of almost every agent that may be employed in assisting in 
the examination of other tissues, that it is no wonder almost 
every description of these structures is different from others; 

• Kolliker sajs, " Its thickness is st first O'l of ft line, but as iteitcnda 
anteriorly it soon diiiiiiiislies to 006 o( a liue, until uitiinalelT close r« the 
■nterior border of the retina it is not more than O'Oi of aline in thick- 
Dcis." (' Kolliker's Euman Histolog;.' b? Bu»k and Huxlej, rol. ii, p. 369.) 
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aDd that one microscopist should 5iid appearances whJch 
others have not. Hence, notw-ithslandin^ the careful labours 

muiiy of the most eminent anatomists and obaervers, it is 
very doubtful if we are yet in possession of the real living 
structure of all the parts in this wonderful tissue. Certain 
I am that many statements are incorrect, that post-mortem 
changes liuve been confounded with normal living forms, 
and alterations effected by reagent» have been described as 
natural conditions. Thus, while it is easy to say that some 
of the descriptions are certainly not correct, it is by no 
means so easy to feel certain that one's oivn olMenationSj 
however carefully and repeatedly made, are not also open to 
error. While, therefore, I have taken all the care I can, and 
spent mucli time upon the investigation, I would wish to be 
understood where differing from other anatomists in the 
dpscription of these parts, as doing so with the greatest 
deference, and with the fidl recognition of the weight 
attached to tlicir skill and experience in the nse of the 
microscope, and as only stating that which I beHeve to be 
the forma during life of these minute structures, and not as 
asserting dogmatically what is incapable of dispute.* 

The retina consists of several layers superimposed upon 
each other ; commencing eitemally, these are^ 



* X Wlieve llie uiily o'ay to eiBmine tlje retina uiicljanged is to du ao 
(maedialelf aSlcv ileatli, and witliuut llic addllion of any tuittanee loluileter- 
fio rupidlv do tlie riAi uudcrgo cljan;^, Ilinl iii a few liuuvs tlirj arc eimi- 
pletclf altered ; nnd not mifrcqiieiitl; evuo wliea taken from llic livinj; rjc, 
they are seen to alter wllile under eiumiiiaiioii. 1 know of no llniil wliiob 
docs not more or loss change lliem. Kvcu C'limmic acid, wliioli Kollikcr so 
exiols, is not williunt greatly mudirying iuducnce uimiu Llie tnic nitlual 
elements \ and walir immeHiatelf inntcriully alli^rs, and soon quite deiitrnya 
tlie rods, and idlers the granule) nnd bulbs. It ia extreindy diilioult pur- 
posfly li) make a srolion aiifficienllj lliin in Ihe fretli rctiua to cxniuiiie il 
m pmllle ; and, if expanded and tlricd, it requires macernliou In render it 
fit Tor CKnn I illation, b; vlticb tbu atructurcs swell and alter irrcgnbrly, 
wLat ever Quid l)u used, so that the antucal fornia ore not obtained; but 
tlirso em mi II Hi ions are importaiil m bclping Llic inquiry, and by cmployinj; 
different fluids tlie one error may to sonic extent correct tlic ollicr. The 
Biiid which 1 Imvo found to (ireserre tiic retina iu the most nalurnl condition 
for Hie longest time, is Goadby'a solution. No. I, diluted by one lialf. My 
ei[ierience of cbrariiic acid is niueh less favorable than 1 liiid been led lb 
eipect by the stalemenL of Kolliker and others. It is true it renders the 
cerebral elements of the retina, t)ie nerre-fibrea, the nucleated cells, and the 
granidfn orgrtiuular cells, more distinct; but ils action u|iun the rods and 
conoldul bodies is very considerable — if atrouE, there is one confused Ubrous 
mass, coloured TcUoir by the acid; if much diluted, The rods break np into 
discs and grsaiilcs, nnd the cones soon swell and disiatcgratr as nilh water. 
I doubt if its action be ^reatlv superior to that of diluted acetic acid, wlijoh 
liM the ndvantage of being colouiiess. 
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1. The cohinmar or bacillar layer, rods, J: 

brane, 

a. Bulbous or couoidal bodies. 

3. (irauiduT layera. 

4. Nucleated vesicular layer. 

5. Vascular layer. 

6. Fibrous layer. 

7. Hyaioidal cellular layer. 

1 . The outermost layer of the retina is really a wonderotia 
structure. It is quite peculiar to the retina, Itut is found 
in all animals where there is a retina, even iu the eye-dot of 
the "'blind mole." It consists of minute cylindrical bodies as 
innumerable as the sand upon the seashore. They are rods 
or columns, arranged side by side, and stand perpendicularly 
to the centre of the eye ; the outer ends are in close con- 
nexion with the choroid coat, the inner ends rest among the 
granules which form the third layer; they consequently 
stand at right angles to the fibrous expansion of the optic 
nerve. They may be traced uninterruptedly from the expan- 
sion of the optic nerve to the oru serrata ; they arc consider- 
ably the longest at the former situation, and appear gradually 
to decrease in length towards the fore part of the retina. 
They are so closely arranged as to constitute a complete coat. 
In man, mammalia generally, reptiles {except the chelonian,) 
and fish, they appear to be perfect cylinders, with clear, dis- 
tinct, straight, transverse ends. In chelonians and birds, 
there are a few cylindrical, but they are for the most part 
bulbous or couoidal j the larger end being outmost. They 
have been sometimes described as six-sided prisms ; un- 
doubtedly not unl'requently they appear hexagonal — this, 
however, merely arises from their l)eing compressed against 
each other, where not so they are peiieetly round. In the 
frog and the toad by far the greater number are perfect 
cylinders, but I have seen some few amongst the mass with 
one end broader than the other. They are solid, perfectly 
transparent, highly refractive rods, quite straight in the 
lining eye, but they very soon become variably distorted, as 
bent at right angles, particularly towards one extremity, the 
outer, or curled up at oue end, like the hook of u. walking- 
stick, as represented as the normal condition by Ilassall ; 
but of which not a trace is to be found in the eye of an 
animal just killed. They then curl up into oval or circular 
rings, so as to look very much like cells, and may easily be 
mistaken for blood-eeUs; occasionally they split longitudi- 
nally, hut far more commonly they become marked by 
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transTCrse etrm and luok like cuunected discs, then granular, 
and ultimately break up into transparent granules, and alto- 
gether disappear, so tliat iu six, twelve, or twenty-four hours 
after death, hardly a straight, clear eylindrical rotl is to be 
seen, and frequently in forty-eigLt hours or less not a trace 
of them is left. 

They are very Hesible, and may be seen to bend on en- 
countering any obstacle — ^as when detached from each other 
they float about — and iniiuediately this is passed, to again 
become straight ; but I do not think they arc elastic, that is, 
compressible. They arc at tbe same time, very brittle, and 
most easily break. They appear neither to attract nor repel 
each other, but when brought into cuntact they often adhere 
by the parts which actually touch, so that if they happen to 
come end to end, two may easily be mistaken for a single long 
rod. They are lai^est in reptiles generally, and of these 
iu the frog ; next in lish, and smallest in man and mamma- 
lia. Though their size varies in difl'ercnt creatures, it bears 
very Uttle proportion to the size of the animal or of the eye- 
ball. Thus the rods of the frog, toad, and water-newt are 
as large or larger than those of the alligator ; of the sparrow 
and eauary bird as those of the fowl or turkey; of the 
duck as those of the swan ; of the carp, trout, eel, and 
herring as those of the halibut, salmon, haddock, and eod. 
Those of tlte rat, mouse, and mole are nearly as lai^e as 
those of the sheep, ox, and horse ; of the monkey as those 
of man; indeed those of man, if anything, are smaller, 
and, I think, more numerous than in almost any other 
creature, 

I have stated that 1 believe tbeae in the living eye to be 
straight cylinders, but this is not the usual description. 
llassall has described and figured them as curled iuto a 
knob at the outer extremity. Tliis is a very common ap- 
pearance when the eye has not been examined until the 
animal has been dead a short time, but certainly does not 
exist in the living eye ; and may often enough be seen to 
form while the examination is going on ; especially on the 
addition of dilute spirit, or after the unopened eye has been 
immersed in it for a short time. On the other hand, Han- 
nover, in his beautiful plates (' Eccherchcs microscopiques sur 
le Systeme nerveux") has described and ligured all the rods 
as terminating outwardly in a conical extremity ; this being 
in some animals prolonged into a long delicate filament, 
which is, he says, received iuto a miuute sheath formed in 
the choroid coat, whereby the two tissues are organically 
connected together. In this he is followed to some extent 
by Mr. Boirman. 
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For this coue at the outer extremity of the roils, and its 
surmountiug filament, I have scartiheil most diligeutly, 
iudeed I may almost say wistil'ully, as desiring to aee what two 
such authoi-itios have described as the true form, but 1 must 
confess to have failed. True, a short couical appcarauce ia 
ofteu to be seeu at oue or other extremity of the rod, but I 
have never been able to satisfy myself that it is not an optical 
effect, from the end not being in focus, for almost invariably 
I have found that by focusing the conical appearance disap- 
pears, when the i-oils arc single, and while they are in situ; 
supposing them to be conical, and the cone enclosed in a 
sheath of the choroid, I do not see how it is to be observed, 
at least I have failed in the fresh eye, and so distorted do 
these smalt bodies become by drying the retina, and subse- 
quently moistening it, or by the addition of any reagents, 
that I place very little reliance upon appearance then pre- 
sented ; nor do 1 think the statement of these observers, that 
the great disposition there is for the rod to break at the pre- 
cise point where it becomes couical, is sufficient to account 
for the difficulty of finding the cone ; for in this case the 
cones ought to be found separate in some abundance, consi- 
dering the enormous multitude of rods j which they are not. 
Besides which, while they state that the inner end of the rod 
is perfectly straight, and the outer is couical and pointed, im- 
bedded in the choroid, Haasall describes the outer ends of 
the rods as of a globular or oval shape, and Kolhker declares 
the opinion of the conical form of the ouler end to be a mis- 
take — that, in reality, it is perfectly flat and straight, while 
the inner end is not only conical, but sends a filament so 
pi-olonged as to pass entirely tlirough the outer layers of the 
retina to the iuuer surface, where it terminates in radiating 
fibres as first described by H. Miiller. Ktilliker would ap- 
pear to regard the rods as cells filled with duid, for he says, 
that on breaking up, " they allow clear di-opa to exude, which 
are ofteu met wilh ou the external surface of the retina in 
vast quantity." This is contrary to the observations of most 
others, and does not correspond with what the rods appear 
to my eye, as above stated. By some the rods are described 
as cylinders, terminating iu an expanded head like a nail; 
very often rods may be seen of this shape. 1 have seen this 
particularly in the rat ; but it simply ai-ises from the granule 
to which the inner end of the rod is attached still adhering to 
it ; by watching for a while, it will 1« seen to become de- 
tached; often too they appear eotiical or swelled ont, from a 
grannie adhering to some other pw^ w^ lUem. 
Jn aU birds, and in the tui'tW, iVe aMw^Vx. c^Vui-Kwi. wA» 
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are comparatively few in number, the greater part of them 
arc couoidai or fusiform in shape, the base being without, 
and they are surmounted by a. highly transparent coloured 
globule, which is elosoiy attached to and partly imbedded in 
the end of the rod. The number of the true eylindrical rods 
in aquatic birds, as the duek, goose, or swan, appears to be 
very much less than in land-birds; indeed, in some it is 
qneetionable if all the rods are not more or less conoidal in 
shape, hut tbey are so to a less extent than are those of land- 
birds. The globules are evidently cells filled with a coloured 
fluid, which reflects light almost like oil, but is not oil ; for 
the cells are not soluble in either spirit of wine, or dilute 
potash, ammonia, aei^tic or chromic aeids ; and when the 
globules are crushed, and the coloured fluid has run together 
and dried, it is soluble in water, while the dried globule, by 
immersion in water, swells out to excn a greater than ita 
normal size. They are unaffected l)_v immersion in boiling 
Water j they are well seen by the addition of chromic acid ; 
and then, if hq. potass^ be added, the colour is destroyed, 
but their shape and size are well shown ; the i-ods are dis- 
Bolved, and thus they are left free. Manv of the globidce are 
of a beautiful ruby red; others, and the greater number, 
three or four to one, of a canary yellow, some approaching to 
a green tinge ; some tew I have seen of a decided green colour, 
and in some the colour is so pale, as to be hardly perceptible. 
Though the yellow are the most numerous, the ruiiy are for the 
most part the largest. There is no fised relation cither in 
number or size, nor are those of the same colour always of the 
same size, varying in the bird from boVd to nion of an inch; 
and 1 tidnk the size, niunbcr, and relative proportion 
of the two colours differ in different parts of the same 
retina. In a guinea fowl, I found the globules very nearly 
uniform in size, about the xAo of an inch, and the 
globules of pretty nearly the same tints of ruby and cauary 
colours. I have found there is more variation in size and 
colour of the globules in young fowls than in old. 'I'hougb 
eloaely imbedded in llie rods, they easily become detached 
and lloat about ; they are also attached to the choroid coat, 
but not 60 intimately as to the retina, for in separating it 
from the retina they always adhere to the latter. They are 
raueh more persistent than most of the other elements of the 
retina, and may be preserved, when dry, for some time. 
Hannover, who was the first to describe these bodies, has 
figured the ruby as attached to what he calls conet jumeatuc, 
and each of these as surrounded by six roda, ftvamsrasiJiwi. 
each by a yellow globule, forming a seH.\ug tot \Xve xmJctj . \ 
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<lo not tliiuk any ^iiuh precise relation in nunibei- or position 
esistiii. 

I know of no more beautifiil object under the microscope 
than the outer surface of the retina of a Cochin cock, guinea 
fowl, or turkey, and particularly of a turtle. Could a lady 
deck herself in jewels so brilliant and beautiful, she would 
esteem herself the gayest in a ball-room. I know of uothiug 
except the corneal laceta of a coleoptera to compare with it. 
In eome birds the coloiira are much more inteuse than in 
others. 1 thought it possible the colour of the feathers 
might have some connexiou with this, but it does not ap- 
pear to have ; for instance, the yellow globules of the canary 
bird are not more nnmeroua or intense than those in the 
sparrow; the ruby in the brilliant game cock tban in the 
gray guinea fowl ; nor does there appear to be any difference 
in two similar birds of different plumages, as in a wliite and a 
variegated fowl. However, I do not think, in aquatic birdK, 
they are so briUiant iit tint as in land-birds, nor is there 
altogether bo much difi'erence in the size of the two-coloured 
globules. But, of all creatures which I have examined, the 
coloured globules are the largest and most distinct in the 
green turtle. The ruby are, as in birds as a whole, larger 
than the yellow, and are more uniform in colour; whereas 
the tint of the ycUow, like their size, varies very much, from 
a full canary, to nearly or completely colourless white. 

Similar, but not nearly so perfect globules, are found in 
some other reptiles. I liave seen them in the toad and the 
frog; in the latter of which they are most distinct; and in 
some fish, the eel for instance, globules of the same general 
size and appearance, but of a brown colour, more like those 
of the choroid, but larger, are to be found. So in some mam- 
malia brown globules of the same size aud general characters 
are to be sometimes spaiingly met with. In viewing these 
coloured cells they often appear as containing a circular 
nucleus, which is, however, only an optical etfect, for by 
adjusting the focus it always disappears. Hannover describes 
this appearanoe as resulting from the cells being eonoidal, 
and lioth cuds being seen at the same time. In some few 
eases I have thought the detached cells eonoidal, but this is 
80 very rare compared with the frequency in which no doubt 
can exist of the generally perfectly globular character of 
both ruby and yellow cells, that I rather inchne to attri- 
bute it to the end of the rod in which the cell is partially 
imbedded being seen, than to tlie cause mentioned by 
Hannover. In one bird, the common fowl I believe, the 
globules had a short projertrng apttt, -mVS.cV -tiijatwssvsei.wSjo 
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the end of the rod, and which might give rise to the appear- 
ance ; and in the turtle I have eeen a few of the globules 
with a similar minute projection on one side, as though it 
had been imbedded in the conical rod; in the swan, where 
the globules arc not particularly well developed, 1 have found 
some few fusiform in shape. 

The use of these globules I can offer no conjecture iipon. 

Intemally the rods pass in amongst the granides, and the 
end of each rod appears to rest upon and be connected with 
one or more granules. Externally the end of the rod is, I 
think, implanted upon the cellular or epithelial, as it has 
properly been called, layer of the choroid ; the clear portion, 
which has been regarded as the choroidal cell, being that 
where the rods have adhered ; for there can, I think, be no 
doubt that the retina and choroid are organically connected 
together, the rods probably deriving their nutriment from 
the choroidal vessels ; no blood-vessels are to be found in the 
columnar layer itself. 

The rods are evidently a nervous structure, sui generis, 
their whole appearance indicates this, and probably they are 
intimately connected with the sense of vision ; but in what 
way they act, whether as independently perceiving the image, 
which the nervous fibres only place in relation with the 
sensorium, which then intelligibly appreciates the informa- 
tion, or only as aSbrding a suitable surface for the im- 
printing the image upon, which the nerve-fibres then convey 
to the sensorium to be there perceived, it is premature to 
discuss ; but their complex character would rather point to 
their possessing some independent function, than to their 
being the mere recipient surface for an image, to be thence 
conveyed to the brain as the sole sentient part. ^Vhether 
they are the real terminal expanse of the optic fibres, as 
Kolliker seems to suppose that Miiller's and his own 
observations indicate, is, to say the least, unproved; nor 
does it appear to be necessary for our estimate of the im- 
portance of their functions. That they are in connexion 
direct or indirect is more than probable, but that they are to 
be regarded as the expanded nerve-ends does not seem so 
probable as their being peculiar nervous structures, having 
separate and indiriduaJ power. Where there ia the greatest 
amount of intelligence they appear to be the smallest and 
most numerous. 

This is the structure which was first pointed out as a 
distinct layer of the retina by Dr. Jacob, and has since been 
known as the membrane of Jacob ; though vt?. i^B.\,\iit ■wa^ 
not, indeetl could not have been, knowu \i^ Vua. ^^^ 
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regarded it as a protecting membrane, interposed between 
the nerTOUs retina and the choroid. This notion became 
commonly adopted, and waa much estended by other auato- 
miHtB, Bome of whom, particularly the late Mr. Dalrymple, 
argued very strenuously for its being a true serous membrane, 
constituting a shut sac like the pleura or arachnoid, a view 
he supporteid by arguments, drawn from analogy and patho- 
logical conditions, which he tliought satisfactory. Of course, 
now that its structure is so far known, this idea must be 
altogether dismissed. It is most easily detached in trans- 
lucent shreds from the other elcraeuta of the retina as soon 
aa decomposition begins, or on immereiou iu water. When 
this occurs it is evident that the structure has undergone a 
change ; the rods are then altered. (Plate X, fig. 3.) 

2. The cones or bnlbx constitute the second layer of the 
retina ; however, aa these bodies when found are always placed 
amongst the rods towards their inner end, tliey are hardly to 
be considered as forming a distinct layer, though for con- 
venience of description it is necessary to apeak of them 
separately. Regarding them there is even more difficulty 
and uncertainty than with the rods. As to the latter no one 
can doubt their existence in the whole of the vertebrate 
division, whatever differences of opinion may be entertained 
as to their form and connexion, but the very existence of the 
bulbs, in by far tlie greater number of animals, is open to 
considerable doubt ; and of their form, number, and con- 
nexion, to much more. Hannover, who has given the most 
elaborate description and figures of them, from their fonUj 
denominates them cones jumeavx, cotii gemini — twin cones, 
and says they consist in the fish, where they are most 
developed, of double cylindrical bodies, two or tliree times aa 
large as the rods, placed side by side : that each of these 
cylinders is divided into two equal parts; an internal one, 
smooth and round, as though enclosed in a delicate capsule, 
separated from the external half by two transverse lines ; 
and au external moiety, composed of a mass of minute 
granules, and terminating outwardly in two conical points. 
That after a time, or on the addition of a liquid, the inner 
cylindrical portion becomes larger and fusiform, bilobate like 
a coflFee-berry and granular, while the conical points fall off, 
curve themselves into hooks, and often altogether disappear. 
That the cones jutneaux, like the rods, are planted perpen- 
dicularly to the other elements of the retina and choroid, 
that each conejumeau is completely surrounded by a regular 
number of the rods, and that each of tbe two conical points 
is, like the filaments of the rods, received into a membranous 
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ihMtli of the choroid, as the corolla of a tubular-shaped 
flower ia surroimded by its calyx, but that the sheath without 
colour in reality cncloBcs the entire cone. That the conea 
are wanting in all reptiles except the chclouiaa. 

In birds Hannover consideru bodies very different in form 
aa the coites jumeaux (those which I have called conoidat or 
fusiform rods) ; because they are sometimes surmounted by 
two coloured globules and are surrounded by the rods. He 
states, as iJready mentioned, that the citrine- coloured 
globules are situated at the outer end of these cones.* In 
mammalia he describes the cones Jumeaux as being shorter 
than the rods, with their external ends terminating in two 
short and abrupt points. 

Mr. Bowman was the first to describe the bulbs in the 
human retina. He says they are soHtary, globular, or egg- 
shaped, transparent bodies, sometimes having a small blunt 
spur upon them, turned towards the choroid, placed at 
regular intervals amongst the rods, much less numerous than 
the rods, of larger size, but not so long, and sessile upon the 
granules. Unlike Hannover, who believes these bodies not 
to exist in reptiles except the chelonian, Mr. Bowman thinks 
they not only do exist, but that in the frog they are nearly 
as numerous as the rods. 

Hassall, in his description of the microscopic anatomy of 
the eye, makes no allusion to the existence of such bodies as 
cones or bulbs, which eiidently he had not detected. 

KoUiker's figures and descriptions of the cones are al- 
together at variance with those of both Hannover and 
Bowman. He states that the cones are rods, wliich instead 
of a filament at their inner extremity, are furnished with a 
conical or pyriform body. That each cone consists of an 
external, thicker and longer finely granular extremity, more 
or less ventricosc, and which passes into a common rod ; and 
an inner, shorter portion, in which an elongated or pyriform, 
more opaque and brilliant body, is enclosed ; the cones being, 
like the rods, continued by fine filaments into the deeper 
layers of the retina. 

I have searched most carefully for these bodies in the eyes 
of many animals, but T cannot say that I have satisfied my- 
self of the existence of any bodies such as have been 
described in the perfectly fresh eyes of any creature, except 

• In tlie tcit Hannover alntes that the mbcs jumiaux are surmounled 

S' the citrine-coloured globules, while iu liia figares of tbeee {larts, and in 
) deioriptioa of Ihem, he represents tbe cones as surmounted b; tbe 
rabf-cotonred globolea. ('Recherche microscopiquea sur le Sjatime 
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fish, and even here, they do not, so far as I can ascertain, 
exactly correspond with the description given by Hannover; 
and in the turtle, where the hulb ia distinct. In sections of 
retina from the higher animals, which have been dried and 
moistened by various reagent?, or even fresh retina treated 
with dilute chromic or acetic acids, it is not dllKcult to find 
various -fh 3 ped particles, which may be supposed to be these 
bodies, but inasmuch aa they are not to be detected, so far 
as I can ascertain, in the perfectly fresh eye where its retina 
alone is examined, I am doubtful of their actual existence 
as distinct bodies. There is no difficulty whatever, when 
regarding the undisturbed external surface of the retina of 
either reptiles or mammalia, of recognising the forms figured 
by Hannover and Bowman, which they consider the cones 
or bulbs not in focus, but I have always failed in detecting 
the appearances represented by them in profile, and I am 
more inclined to think the bodies seen at a deeper level, and 
out of focus, when the outer ends of the rods are in focus, 
not as cones or bulbs, but aa the outer portions of the 
granular layer to be presently described, and upon which the 
ends of the i-oda rest, indeed are closely attached to ; or as 
the inner ends of the rods themselves, not in focus. 

That coffee-shaped granular bodies, often more or leaa 
bilobated, are to be seen in the retina of many animaJs is 
certain, but I have so commonly seen rods to assume this 
form while under the microscope, that 1 strongly suspect 
many of the forms which have lieen described aa cones are 
really only modified rods. Tlat bjdies at all resembling 
the cones jumeaux of fish, whith may be regarded as the 
type of these cones, exist in mammalia or most reptiles, I 
am persuaded is incorrect. I have examined the eyes of the 
alligator, the chameleon, the newt, the frog, and toad, the 
last three over and over again, both young and old, fresh and 
dried eyes, without being able to detect any. Moreover, 
Hannover's own account of what he calls these bodies in 
birds shows them to be altogether different structures from 
what he describes under the same name in fish. In birds 
there are, as has already been stated, numerous eonoidal 
bodies siu-mounted by a brilliant coloured globule, but they 
appear to differ lery little from rods, and their broader end 
is esternal, while they are in no respect double, nor have 
they any sharp coniccd points, either single or double.* 

• Ti) descnhe hoJIca wliich differ so Essciilinily as llie eones Jumetmt of 
Ssh. Biid \he elong.iicd bodies wliicli arc suniiDUiited b_v a coloured globule 
in birds, as ibe same slnicturc?, ep^iewi iUUm us a predclermJiialion to 
Sud tta unitormitj of struclutes, lliati i *\m^\5 ^fi:i«rai\».\:«Hi A -ii^si 
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In fish there certainly eiist imbedded between the deeper 
ends of the rods, and like them, resting upon the granular 
layer, a number of conoidai bodies of larger diameter than 
the rods ; each eonaiata of two portions ; an oval bulbous 
part when two are pressed together, globular when they are 
single ; and a conical one of about equal length. The point 
of juncUon is marked by a very fine transverse line, and where, 
commonly, but not invariably, a separation takes place. They 
reflect the light strongly, and are at first perfectly trans- 
parent, solid, and homogeneous. The conical endhi-eaka up 
into discs, and then granules, exactly like the rods, while the 
bulb swells and becomes less transparent, then granular, often 
irregular in shape, not unfreqiiently it splits more or less 
completely into two portions, and then disappears in granules. 
When the conical leg has become detached and the bulb 
somewhat split, it resembles much a coffee-bcn-y. These 
changes occur within a very short time after death. I have 
seen tbem take place while the part was under examination, 
within fifteen minutes after the fish had been swimming in 
the water. They occur immediately on the addition of water, 
and many other reagents. These cones lie with the bullraus end 
resting upon, and connected with, one or more grnnulea, the 
narrow end always being outwards. They are closely con- 
nected with the rods. There does not appear to me to be 
any such regular relation in number and arrangement between 
them and the rods as is described by Hanno*'er ; they often 
are solitary, but very commonly two are side by aide, when 
they may closely adhere hy their sides, which are Battened as 
by pressure, and which has probably given rise to the idea 
of their being double, but tbey may be separated without 
any division of structure in the greater number of fish, though 
perhaps not in all. The cones are, I believe, commonly 
single, and 1 do not think they are enclosed by any sheath 
from the choroid ; indeed, in some fish they do not appear to 
reach the outer surface of the retina, being shorter than the 
rods, as in the golden carp ; while in others they are quite as 
long or even longer, as in the cod and whiting. The relative 
proportion of them and the rods appears to difi'er in difl'erent 
fish. In the sand-dab, Platessa iimanila, and the Ballen- 
wrasse, Labiua maculalus the cones arc comparatively few ; 
while in the whiting, Merlangua vulgaris, and the little 
weaver, or venom fish, Trachimia vipvra, they are much more 
numerous ; in the mackerel. Scomber scomber, they are very 
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large. In some portions of the same retina they alao appear 
more plentifiU than in others, and in some fiah, as the golden 
carp, Cyprinus auratus, the venom fish, and the cod, they ap- 
pear more distinctly as single bulbous bodies, often two lying 
close together, having each a singleconicalprojecting part; while 
in others, as the whiting, the bulb more commonly appears as 
single at lirst, with two conical projecting parts, and subse- 
quently to split into two portions. The conical portion very 
closely resembles in character the rods, while the bulbous 
part more nearly approaches the granules. Can thej' be re- 
garded as rods in the process of development ? By water 
they are immediately broken up ; by ether much distorted, 
and then destroyed ; by ammonia they arc instantly (as are 
the rods) dissolved ; by acetic acid they are also destroyed, and 
only a clear globule left. Chromic acid also acts upon them, 
if strong it distorts tliem much, if dilute it acts as water ; 
acetic acid has a similar action. 

The retina of the turtle, if examined instantly the animal 
is killed {for like all others it changes in few hours), is a very 
interesting sight. The outer surface is composed of conoidal 
rods, in shape very like those of a bird, and like them 
surmounted by brilliantly coloured globules, partially im- 
bedded in the rods. These rods are of large size with the nar- 
row portion inwards, and between them lie a number of oval 
bodies, which are clearly the bulbs of Bowman. They do not 
reach the outer surface of the retina ; they are clear, trans- 
parent bodies, exactly in texture like the conoidal rods, and 
Uke them, after the lapse of a short time, or immediately on 
the addition uf almost any substance, becoming granular. 
There are also to he seen a great number of ovoid bodies of 
nearly the same size as the bulbs, surmounted by coloured 
globules like the conical rods ; whether these are bulbs with 
coloured globules attached, or whether they are altered rods, 
with the inner narrow part detached, I am not able to satisfy 
myself, but I incline to the latter opinion, for they cannot be 
seen in Hlu ; and certainly in many instances, tlie conoidal 
rod appears with the outer part swelled out into a granular 
bulb, wliite the inner part is detached and breaks up into 
small discs and granules before disappearing, hut, on the 
Other hand, the end of many of the bulbs as they float about 
appears perfect. They carry ruby and canary coloured glo- 
bules of various sizes indifferently. I have never seen two 
globules attached to either one rod or one bulb (as Hannover 
says occurs), but I have often seen a loose coloured globule 
accidcntaJly become attached, or the globules of two neigh- 
bniiriDg bodies so lying as to teqaivc ^Tta\, t^e \.ii ^tisusuiah 
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as belonging to two different bodies. There are a few cylin- 
drical rods, some of these are long and narrow, and appear to 
lie intermingled with the conoidal rods, while there are more 
which are shorter and thicker, and appear to be the inner 
ends of the altered conoidal rods broken off, and would tlms 
resemble the conical portion of the canes jumeaiix of fish — 
except that in fish the ends certainlr are external, while in 
the turtle these portions as certainly lie internally ; and in 
fish the bulb breaks longitudinally into a cofi'ee-beri'y shape, 
in the turtle it does not. There are few of the larger graiiidar 
cells in the turtle aa in fish ; but tlie inner finely granular 
layer of cells is seen, as are the nerve fibres. (See PI. X, 
where these bodies in the natural and altered condition are 
shown.) 

3. The granular, as it is called, forms the third layer of 
the retina. The name is not a very correct one, for these 
bodies are certaiidy not granules, as they have been described, 
but arc cells filled with highly refractive, solid, granular nuclei. 
The walls are eo thin and easily ruptured, that, after a time, or 
when reagents are applied, or insufficient power is employed, 
only granular matter is to be found; but when a perfectly fresh 
eye is examined with an eighth glass, or still better a twelfth 
and an achromatic condenser (see PI. X,) not the least 
doubt can be felt as to their being cells filled with granules. 
They are usually irregular in outline, probably from com- 
pression agaiust each other. They are found in all animals 
who possess a retina, but very far less in number in fish and 
reptiles than in man and mammalia, where they exist in 
enormous multitudes. They appear of pretty much the same 
size and character in most autmats as seen on the slide by 
transmitted light. They are of a pale yellow colour, and re- 
fract the light strongly like oil, their size varies considerably, 
some measuring bVoo, while many are not nearly half this 
size, some not more than^irjon of an inch. They bear a 
strong resemblance to, and are probably identical with, the 
cells found in the cineritious matter of the cerebral convolu- 
tions. They lie between tlie rods, which rest upon their 
outer surface, and the fibres of the optic nerve, and con- 
stitute in mammalia a considerable portion of the thickness 
of the retina, though not so much as the rods do. 

Bowman and KiJlliker. both describe the granules as con- 
sisting of two layers, separated from each other by an indis- 
tinct fibrous layer, the outer of the layers being the thickest; 
but they are opposed to each other as to the size and shape 
of the globules forming them. Thus Bowman describes the 
[(rannles forming the inner layer aa amoWet tVxvi "O&e ti'i'we*. 
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of a flattened form, like pieces of money (hence named by 
him nnmmular layer), with the flat surfaces corresponding with 
the thickness of the retina ; while KoUiker says the inner 
are larger than the granules of the oul«r layer, and arranged 
with their long axes in the direction of the thickness of the 
retina. If a section of the dried retina of man, the sheep, or 
the ox, be examined with water or dilute spirit, there is 
no difficulty in perceiving this irregular line of very minute 
granular matter and indistinct fibres with flattened globules 
arranged horizoutatly in the length of the retina, as described 
by Bowman, and not vertically in the direction of the thick- 
ness, as figured by KoUiker ; but it is by no means so easy to 
detect this separation into two layers in the perfectly fresh 
retina. I have sometimes fancied it was to be seen in the 
bullock and sheep, but I have so often not been able to find 
it, that, knowing how greatly every portion of the retina is 
changed by all fluids, and how little dependence is to be 
placed in appearances there found, I feel doubtful if there 
really be two layers. The globules placed most internally 
are smaller than the external. It is, I think, in the inner- 
most part of this and the nest layer that the capitlariea of the 
blood-vessels are principally situated, though Bowman says, 
tbey have no blood-vessels, and certainly none appear to be dis- 
tributed in the mass or thickness of the layer. On the addition 
of water and many other fluids, the globules separate from 
each other, float about, dilate, rupture, and disappear, leaving 
only fine granules, which also dissolve. They are rendered 
more distinct and refractive by dilute acetic and chromic 
acids, in which they are well seen. 

The rods rest upon and are imbedded amongst them, each 
rod being intimately coimected with one globule, which often 
remains attached to the end of the rod when the rods are 
detached from each other. This has given rise to the im- 
pression of the rod baring a head like a nail, but in a few 
minutes it usually becomes detached, and is then seen to 
resemble the other globules. It may be doubled how far 
the connexion is organic or uot, as the same globule may be 
seen, if it happen to come in contact with another rod, to 
adhere to any part of its surface. 

4: On the inner surface of the granidar or nuclear layer 
is the vrshnlar /oyer — "gray vesicular matter of retina" — 
'• cineritious cerebral substance," which is a very thiu layer, 
composed of finely granular or cellular matter, of apparently 
the same nature as the last, and probably more correctly to 
be regarded as its commencing portion than as a distinct 
stractare, in which also are uumerona ItvTg^v 8.ud clear trans- 
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parent cells with large eccentric nuclei and nucleoli, identical 
with those found in the cerebral convolutions. It ia very 
ditiicult to see these brain-cella in silu in the fresh eye, but 
floating about they are readily seen ; and in a successful 
examination they may be seen forming a layer in which the 
fibres of the optic nerve are imbedded and expanded. Plate X. 

In this layer, Bowman, K' Hiker, and Haasall all describe, 
as being found, besides the circular brain-cells, caudate gan- 
glionic cells. Hassell says only to be found in man ; Bow- 
man in man and the horse, amongst mammalia, but parti- 
cularly well developed in the turtle ; wlide KuUiker hgurea 
those from the ox with very long processes, and his descrip- 
tion would inferentially lead to the supposition of their being 
generally distributed. Bowman says they do not contain any 
pigment, while Hassall represents them as altogether dark, 
and Kolliker as containing pigment in the body of the cells, 
with the large central nucleus transparent. Hannover, in 
his elaborate account of the retina, rciukes no allusion to any 
such cells, yet he wasperiectly familiar with the character of 
caudate nerve-cells, for he has iigured them as seen in dif- 
ferent parts of the brain and spinal marrow, and therefore 
we may conclude he cither had not found them or does not 
believe in their existence. 

I have searched most carefully, over and over again, for 
these long caudate cells in the eyes of man, many mammalia, 
various birds, reptiles, and tish, and particularly in the almost 
living eye of tlie turtle, and must confess, like Hannover, have 
failed to find them in the perfectly recent eyes. AVhen reagents 
are employed, when the retina has beeu dried and moistened 
with water, or the retina examined is not from an animal just 
dead, not the same difficulty exists; large, irregular, more 
or less caudiform cells ore then abundant enough. I am 
therefore, unwilling as I am not to see what such competent 
observers speak unhesitatingly of, coustraiued to doubt if 
cells such as figured and described, with many long caudate 
processes, continuous with the uerve-tibrea, do really exist in 
the lining eye. 

There are, however, constantly found, particularly in the 
eyes of mammalia, cells of various siaes ; some large, very much 
reacmbliug in form, only i>erfectly transparent, epithelial cells. 
They are tiat, irregular, contain nuclei aud fine granules, lie 
singly or in groups overlappiug each other, and are iu con- 
nexion with, if uot imbedded in, as I believe, the granular 
layer, which they so much resemble, that unless caught de- 
tached from it, at fiist, until the eye is familiar vrith their 
indistinct outline, they are very difficult to xeco^'Wft- V ^«i 
figures of these cells from the retina o? t\ie\wiia'a.'QS.(Sta»,'Coa 
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pig, the OX, and theaheep, all just dead. {PI. X, fig. 7.) They 
are, probably, in compositioii, similar to the granular cells, and 
like them break up and disappear. There is, certainly, no 
pigment matter iii them; and whether they are the cells 
described by Bowman, Kollikcr, and Hassoll as the caudate 
ganglionic, I am uncertain, but beheve them to be. In 
vihich case, either I am wrong in being unable to see the 
prolongations, or the cells described by them are modifica- 
tions produced by the reagent employed, which I am in- 
clined to suspect to he the case, seeing that I have often 
found the angles much prolonged when reagents, particularly 
chromic acid, have been employed. 

5. The fibrous layer ia composed of the filaments of the 
optic nerve. Thia nerve, which consists of nerve-tubea and 
cerebral cells, enters the ball of the eye through the cribri- 
form plate of the sclerotic coat, with which the fibrous sheath 
of the nerve- fibres becomes confounded, and then through a 
narrow single aperture in the choroid coat, which is closely, 
but not organically, connected to the nerve. This entrance 
varies in its relative situation in different animals ; in man, 
being to the inner side, and below the axis of the ball. The 
nerve here forms a slight mammillary projection, in the 
middle of which the central artery of the retina is seen. 
From this spot the nerve-fibres expand in every direction, 
forming a complete layer upon the outer surface of the 
hyaloid membrane. 

The fibres pass as far forwards as the ora serrata, but as 
yet the exact mode in which they terminate is unknown ; 
some observers have asserted that they form loops and return 
upon themselves, otliers that they are lost in the other ele- 
ments ; but I believe no one has demonstrated their termi- 
nation. My own impression ia, that these fibres are of 
different leugths, and successively terminate as they pass 
forwards, by being lost or continuated into the true retinal 
elements, the gramUes being the connecting medium between 
the nerve-fibres and the rods : and that the number of the 
fibres at the anterior part of the retina is much less than at 
the posterior, not merely because in forming a continuous 
expansion over a larger area necessarily there must be fewer 
fibres in any given space than there is in the smaller, but 
because the fibres are continually terminating, so that they 
are really fewer in number in the anterior than in the pos- 
terior part of the retina. * 

The fibres lie to the inner side of the granular layer, which 

• Instead of spenking of llie fibres as lerminnting in any of Ibe relin»l 
elements, it would doiiljlless be inotu coTreot \a »i;«ii\.at vWm ».* mtoh^ 
*" t ..- . . .-■- with Uicm, t\ie opxVc Ww^aoaaittuviiEnB, 
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separates them from the rods, and they are, aa it were, im- 
bedded in the vesicular layer, which, without care, always 
renders the fibres indistinct. These may be seen in man, 
animals, birds, reptiles, and fish, on both sides of the fibres. 
(See Pis. X and XI.) 

Much discrepancy of opinion prevails aa to the exact 
nature of these fibres. Hassall and Bowman assert that 
they are flattened solid fibres of gray matter, not tubular, 
the white nerve-matter ceasing as the nerve passes through 
the sclerotic coat, or almost immediately after it has entered 
the eye, and tliat in passing forwards they anaatomoae, so 
as to form elongated meshes, in which nucleated vesicles 
afq>ear. Hannover states that the fibres in the retina appear 
to possess greater consistency than they do in the trunk of 
the nerve itself, but otherwise have the same character. That 
they proceed forwards in straight lines, without subdividing 
or anastomosing, and never become varicose. (The latter 
statement he modifies in a note, and allows that they do, 
when not in a natural state, become varicose.) Eolliker 
says, each fibre enters the eye without its sheath of con- 
nective tissue, independent of the others ; that, radiating in 
all directions, they constitute a continuous membrane as far 
fbrwards as the ora serrata, running parallel to each other, 
or inosculating at very acute angles, are without nuclei, and 
form frequent varicosities. He styles them the horizontal 
fibre system, in contradistinction to the rods and cones, 
which he calls the radiating fibre system. My own observa- 
tions agree more nearly with those of Hannover and KoUiker, 
than with Hassall and Bowman, though not exactly with 
either. If tlie formation of varicosities is to be regarded as 
showing the tubular character of nerve fibres, I can enter- 
tain no doubt that those of the retiua are as much tubes as 
those in the optic nerve, with which I believe they are directly 
continuous, and also possess the same characters. I have 
seen the fibres in the retina in man, sheep, oxen, birds, rep- 
tiles, and fish become varicose while under examination ; 
the addition of a little water, dilute acetic acid, or mere 
variation in the pressure, will make them so at once, and often 
after being in weak spirit for a short time they are found so, 
particularly when the cerebral cells are gently removed 
before examination. When a particle of the optic nerve, and 
another of the retina, of perfectly fresh eyes of almost any 
mammal or fish, arc examined with the assistance of either 
very dilute ammonia or chromic acid, it would be very diffi- 
cult to point out the difference in the fibres of the two; 
their size is the same ; and with tVoae ttotn fce xecaw,, V*" 
&ct}y clear cells with double waUa, diSieteaX. ttom. \^ t^^.- 
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^H deated cerebral cells forming the fourth layer of the retina, 
^V but perfectly like those in the optic nerve, may be found. 
In the retina the fibres are somewhat wavy as they pass 
forwards, they reflect the light strongly, and at times, though, 
I thinkj not very frequently, they firm anaetomoses with each 
other ; or at any fiite appear to do bo, at loug intervals, and 

I at acute angles; and my impression is, tliey terminate in the 
granular layer, tliougli this is by no means demonstrated. 
In the fish these fibres are larger than in mammalia, not 
80 distinctly tubular, run straighter, are not seen to inoscu- 
late, and do not, so far as I have observed, so readily become 
varicose, thou|ih they sometimes do, as in in the cod (PI. XI, 
fig. 10), altogether presenting more the character of gray 
fibres, without the white tissue, than in higher animals. The 
optic nerve projects further into the eye of fish than it does 
in them. As the retinal fibres appear to me to be identical in 
structure with the nerve-fibres, so I believe them to be in 
function, and to merely convey the impressions to the senso- 
rium which the true retinal clemeuts perceive. This would 
^^ satisfactorily explain why the part of the eyeball where the 
^^L nerve enters it, and where only nerve-fibres exist, must necea- 
^^m aarily be insensible to visual impressions. 
^^M C). Hyaloidal cells. — On the inner sui'face of the fibrous 
^^m layer, interposed between it and the vitreous hurocur, is a layer 
^H of perfectly clear, transparent cells, haring very thin walls, free 
^H from nuch-i, but which after a time become very delicately gra- 
^1^ uular. Hassell describes them as situated on the outer surface 
of the fibrous layer, and thus in the texture of the retina, 
which is certainly wrong, while Bo«'man considei-s them aa 
part of the hyaloid membrane. Whether they should be 
regarded as part of this or of the retina is douhiful, though, 
as they appear to be more intimately connected with it than 
with the hyaloid membrane, I incline to think them a part 
^^ of it. They appear to be the medium of coiiue.tion between 
^^L the two, and serve toorganically unite them. When detached 
^^B they are perfectly globular, but when in situ, and particularly 
^^1 when somewhat enlarged by imbibiti3n, as they become if 
^^B the eye be immersed in fluid for awhile, or hy the action of 
^^M its own fluids, they are irregular in outline and overlap each 
^H other from distecsiou. They appear to form a single layer 
^H of cells. Their size varies much in different animals, the 
^H size of the creature being no guide to the size of the cells. 
^H Ttiey, however, appear to bear some lelation to the size of the 
^H rods and blood-discs, as these do to each other. They are larger 
^V in birds than iu maranialia, the largest I ever saw being in 
^B the turkey anA ill a canary bird, l,W5.X.an.A\,\V^''^'^'i%h these 
^^ tre probably enlarged by endosmose. 
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The retina is mucb more easily separated from tte vitreous 
humour after a time than it is immediately after the death of 
the animal, which may arise from the change these cells 
undergo. 

7. Vascular layer. — The retina is a very vascular structure ; 
it is supplied by the central artery of the retina, which almost 
as soon as it enters the eye divides iuto two or three hranches, 
which immediately subdivide and form a series of inoscula- 
tions; the branches pass forwards and form a complete vascular 
network, until the vessels become capillary, which they do sud- 
denly from vessels of comparatively large size. At first the 
larger branches are on the inner side of the fibrous layer, but 
as they pass forwards they gradually penetrate this, some of 
the branches runninji parallel with the nerve fibres for a eou- 
siderable distance, (PI. X, fig. 4) ; but the smaller branches 
and capillaries, which form beautiful loops with each other, 
appear to be exclusively distributed in the vesicular and 
granular layers, on the outer surface of the fibrous, (PI. XI, 
fig. 7) ; none, so fur as can be detected, passing into the 
bacillar layer. Many of them form terminal loops at some 
distance from the anterior termination of the retina, (PI. XI, 
fig, 8). Near the ora serrati there is described to be a cir- 
cular vessel, into which many others pass; this is regarded 
by some anatomists aa a vein. 

It is necessary in injecting these vessels to do so from the 
ophthalmic or carotid arteries ; but the larger branches are so 
commonly found congested after death, that they may be 
readily seen, and not unfrequcatly the smaller ones are so 
filled 'with blood, that their minute ramifications may be 
examined with great facility, particularly where cerebral 
congestion has existed during life, or immediately after death 
the animal has been placed with the head in a depending 
position. (PI. XI, fig. 7), is taken from the retina of a 
woman who died of cerebral congestion. In the other eye 
a small apoplectic clot was found, and several patches of con- 
voluted highly congested vessels. 

This communication has already occupied so much space, 
that I must reserve until another opportunity a description 
of the punctum centrale of Soemmcrring. I append the size 
of the rods and granular cells in some mammalia, and of the 
rods, cones, and bidbs in some birds, reptiles, and fish, in 
parts of an English inch. I would, however, wish the mea- 
surement to be regarded as no more than an approximation 
to the absolute size of these bodies, which certainly differs 
in dlETerent parts of the same retina. 
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On Trtcerattum and some New Allied Forms, tvith figures 
of the same. Bv Surj^jeon G. C. Walltch^ M.D., Bengal 
Army. (Plates XII, XIII). 

" The want of short characters/' obser\'e8 Professor Walker- 
Amott, " (intended to place clearly before the mind the few 
essential points of ditierence between supposed new and 
already known forms or species) cannot be supplied by figures 
or diffuse descriptions of the entire object, as these leave quite 
in the dark the precise marks of distinction obsened by the 
writer, if such actually existed.'' 

To a certain extent this remark is true. But in the present 
state of our knoAvlodgc of that class of microscopic organisms 
to Avhich Professor Walker- Arnott refers, its application is 
attended with so much difficulty, that, in the absence of 
somewhat detailed description, or accurate figures, the task 
of establishing clear vicAvs of special differences of structure 
becomes well nigh hopeless. Theoretically, it may be a 
matter of perfect simplicity to lay down definitions; and 
rules mav be olfcred whcrobv, in the ordinary researches of 
natural history, sucli (lefinitious shall be limited to a jz:ivcn 
nnnihrr of words. I)ut arcat ol)staclcs ])rcsent themselves in 
practice, Avliere tlie microscope stands between tlie o])server 
and the ol)ieet lie is analv^^ini::. To describe clearly and con- 
eiselv wliat is seen i)v the unaidcnl vision, mav be an easy 
matter; but, in tlie case of ()r<raiiisms visi])le only under a 
lii^li mn^niiyinji: power, and wliicli demand an experienced 
eve for their int:'r])r<'talion, the case becomes verv different. 
It is here that illustraiions all'onl the ii:reatest ])ossible assist- 
ance, and frequently accomplish in a moment what would 
otherwise demand hours of anxious and tedious labour. Good 
deiinitions are iiulispensablc ; but, uiulcr every circumstance, 
their value is much (Mihanced by well-executed fi<j^urcs. 

We see this exem|)liried strikin;2:ly in the ' Synopsis of 
British Diatomacejc.' Xothin^^ can sur|)ass the general con- 
ciseness of the definitions there given ; but few will, I pre- 
sume, denv that a mimber of instances mij^ht readilv be cited, 
where those detinitions would fail to conv("y the clear com- 
prehension imparted by the n.asterly figures appended to 
them. 

There is anotlier reason whv accurate illustrations are of 

the highest value. As tlic numlK^v of ucw forms increases, and 

data are thus aflbrded for rexmu^ eiYox^ ol c^^'s^'^v'^^-ss^Ovoro., 
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those fijrurea become latulmarks, and through them are 
aiTorded the means of ready comparison and reclassification. 

In no family, perhaps, is the remodelling of characters, and, 
in this particular case, even of generic nam?, more necessary 
tliau ill Trictralium. Keceut additions to it clearly showing 
that oatline, the character upon which it was originally, and, 
1 may say, almost entirely, instituted by Ehnnlicre. is not to 
be relied on ; and that mere form may vary to a very great 
eitent, whilst other characters, derived fram important struc- 
tural analogies, at once point out how little value is, iti rculity, 
to be attached to it. Two of the species I am now about to 
describe exhibit this circumstance in a remarkable degree; 
the one a iiormally four-aided, the other a normally five-sided 
form i but both, nevertheless, distinct Trtceratia. 

The first of these, to which I propose giving the specific 
name of T. serraluni, was obtained by me at St. Helene, 
along with numerous other new and highly interesting forms 
of living Diatoms, in dredging at from twenty to thirty 
fathoms. Its characters are as follows : 

Frustiile free, constituting a fonr-sidcd prism. Valves 
quadrilateral, quadrangular^fumished with a. horn-like 
process at each angle ; and from four to six elongated spines 
furcate at their extremities. Connecting band composed of 
four quadrangular plates, joined together by regularly " dove- 
tailed" margins. These plates, in common with the valves 
themselves, marked with a delicate but well-defined hexa- 
gonal celtulation. 

This form is remarkable chiefly for the very peculiar struc- 
ture of its connecting membrane, which e.\hibita four distinct 
plates, having their com munica ting margins serrated, so as 
to fit into each other \tith accuracy. From this character the 
name is borrowed. The notches, or serra?, are rectangular. 
Across each plate, during division, there is to be seen an 
arcuate narrow band, along which the cellulation is iuter- 
rupted. This band is expanded at its extremities. As divi< 
6ion advances, each plate may be observed to consist of Itoo 
layers, on the concave aspect of the arcuate baud; which 
recede from each other ; the upper one exhibiting the nor- 
mal cellulation ; whereas the lower (which is, in reality, a 
continuation of the other half of this plate) presents only a 
number of dots, the cellulation being imperfectly developed. 

In a memoir by Mr. Brightwell, of Norwich, to which I 
shall again have occasion to refer, he mentions that the 
siliceous plates, forming the connecting membrane of the 
Trtceratia generally, "are formed of several distmct la.^«xfc 
of siJex, dinding like the tbin. di\iaotta qI Valwi" TSosaa 



244 WALi.ica, ON TiucEmA'noic. 

layers, I believe, with all deference to so deservedly high an 
authority, are, however, rarely more than two, and aiise from 
the plates, daring the commencement of division, in the frus- 
tules of tliis and many other genera, always consisting of two 
pieces, which, at first, entirely overlap each other; but, as 
the proeess advances, recede from each other, and whilst bo 
receding, appear like three distinct parallel aunuli, the centre 
being less diaphanous, and its markings more confused, in 
consequence of its being, in reality, the overlapping and 
double portion referred to. This appearance has led to much 
uncertainty and doubt in descriptions of the connecting mem- 
brane, inasmuch as, from its transparent structure, markings 
when they exist in the lower plates, are seen through those 
in the upper. In those genera in which the valves assume 
at times a great relative depth, we find not only that the 
connecting membrane is more largely developed, but that 
the valves are furnished with a constricted rim, to which the 
margin of the annular plate is attached, as if to afford a more 
powerful point of resistance from whence it can extend itself. 
In Amphitetras, and certain species of Tr'iceratiwn and Bid- 
dulphia, the existence of marginal rows of puncta on the 
annulus, in close prosiinity to the markings on its surface 
generally, proves that the growth of each plate of the con- 
necting membrane takes place at the margin furthest off 
from the valve to which it is attached. Were it not so, the 
rows of marginal puncta would recede from the central mark- 
ings, an effect opposed to what in reality occurs. Growth 
thus takes place in both plates at once — the overlapping, to a 
greater or lesser extent, being dependent on the rate at which 
the new valves within happen to be developed. In the newly 
separated frustule, one end may constantly be seen imbedded 
in its own half of the connecting membrane, which, for a 
time, remains attached to it. The same structure exists, I 
believe, in nearly all the genera, although more readily discern- 
ible in some than in others, from the greater facilities they 
afford as regards size and figure. It may be thus seen in 
Himantidium, Odontidntn, Denticula, EnnoHa, Grammatophora, 
Amphitetras, Biddulphia, Istkmia, Meloaira, Coacinadisatt, 
Hydrotera, i^c. I may obsen-e, in passing, that the figures 
given in the ' Synopsis of British Diatomaceie' of Biddulphia, 
Amphitetras, and hthmia, show the general aspect of the 
connecting membrane — but without any allusion, on the 
part of the author, to the striking mode of development now 
described. 
The arcuate bands are always artMi^cd in the same direc- 
■ tion, that is, their concave or oon^e^ as-pecXa w^-ws^* W* 
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towards the same extremity of the frustule on oil four wdes. 
Viilve &liglitly convex on its surface ; coriiua well defined, and 
projecting in both front and end i-iews ; spines elongate, not 
marginally disposed; valve deeply constricted between the 
bases of the comua and its free margin, wliich is everted ; 
connecting membrane projecting boldly. Length '0094 ; 
breadth 0063 ; diameter of each side of valve -0059 to 0070. 
Cellulation 9 to 11 in '001. Taking the characters given 
in the ' Synopsis ' as our guide, it would be more easy to reeon- 
cile this form with Amphitttraa than with Triceralium, iuas- 
much as " the cubical outline," to q note the text, " distin- 
giiishea it from all other forma." But in Arnphitetraa, the 
frustules cohere into a zigzag filament ; tbe connecting mem- 
brane is imperfectly annulate and indefinite; the cellules ore 
circular and inconspicuous at ttie angles of the valve. 
Whereas in the St. Helena species, the frustules never form 
a filament : the connecting membrane is definite and conaista 
of four distinct platca ; the cells on both the valves and con- 
necting bands ai-e similarly marked with a conspicuous and 
regular hexagonal cellulation; and lastly there exist the well- 
developed coruna and spines not seen in Arnphitetraa. 

Again, viewed as a Triceralium, the chief distinguishing 
type of that genus falls to the ground ; for whilst the species 
under notice occurs abundantly in the locality named, in no 
instance has a threcsided frustule presented itself. There 
must he some limit to type, and therefore when the character 
fails, as it is here shown to do, upon which the individuality 
of a genus in a f^'eat measure rests, the alternative remains 
of either cancelling that character, or of separating the form 
in which so constant an anomaly exists. In this instance it 
must be borne in mind that the four-sided form is therefore 
the typical one, and yet that analogies of structure clearly 
indicate its position amongst the Triceral'ta. 

The nearest approach to its characters, I find in the 
'Smithsonian Contributiong,' entitled ' Notes of New Species 
and Localities of Microscopic Organisms,' by Professor 
Bailey, of New York. A plate is there given of afnistnle 
of Triceralium aeligerwn which, on a cnrsory examination, 
might be considered identical witlt the St. Helena Diatom. 
But, in the first place, it is to be inferred that the connecting 
band in that apicies oUcrs no pecuUaritv, inasmuch as no 
allusion is made to audi ; and, in the next, tlic characters given 
indicate its distinctness, the " bases," as they are termed, 
" being triangular, bearing three large obtuse projections or 
horns, at the base of each of which is placed a setifonn 
process." 
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ProfesBor Bailey states that this form is allied to T. apimt- 
$utH, wliidi hus been foimd in thi- fossil Htntc in Virginia; 
hut the same reasons that scparatcw tlm St. Kelvna speaea 
from the Triceratia, of cant^e njiply Mjitally to this. 

In Ihc viiliiulile paper oa'Triaratium coutrilmK^ to the 
'Journal of Microscopical Scieiicc' for July, 1830, by Mr. 
Brightwcll, three fornii! demand notice as being at first sight 
allied to tlic one under disciiiiaioii, naindy, T. utligrmm of 
Bailey, T. orhiciilattim of Mr, Shadbolt, and T. furmosum of 
Brightwell. the last being the T. armatum of Ml". Koper. 

Before noticing Mr. Bright*voll'i* characters, 1 would draw 
your attention to a i-fmark he makes on I'rofessor Bailey 
oaviug referred a four-aided form of Triccralium to theKi>niiB 
Amphitetraa, namely, that " the proj«;tiou of a connectiag 
membrane beyond the suture of the valve, which is one of 
the characters of Amphilelraa, ia not seen ia these square 
forms." A remark, if strictly accurate, at onee fatal to any 
alliance between the St, Helena Diatom and those four-sided 
varieties, referred by Mr. Brijrbtwcll and othera to the three- 
dded typical form. 

In a former paper on the aanna penus, in the ' Journal ' for 
July, 1853, Mr. Brightwell gives lignres of three-, four-, aaid 
five-sided varieties of T. slrhlalinii. ii niiiiie he alters in the 
recently published memoir into T. formosum, already alluded 
to. Now in none of these does the connecting membrane 
project in the slightest degree. The colour of the frustule is 
moreover pale brown, indicative of very minute cellular struc- 
ture, whilst the horns are simple projections, and no spines 
exist on the surface of the valves ; and lastly it is very much 
smaller than T. serratam. 

Amongst Mr. Bnghtwell's species, T. armalum comes 
nearer to the St. Helena form than any of the others. Mr. 
Boper, to whom we aie indebted for a deeeription of this 
species, thus characterises it in the ' Microscopical Journal' 
for July, 1854.: 

" Frustules large, with straight or slightly convex sides. 
Angles produced into horn-like processes, with rounded ex- 
tremities; cellular structure minute, partially radiating to- 
wards the sides and angles ; six or more spurious processes 
projecting from the surface of the valve." Mr. Roper's 
specimens are described as approaching closely to T. tri' 
daciyhn, of Ehrcnberft, a form also figured by Mr. Brightwell, 
But he states that T. armaivm is deficient in the siliceous 

Slate that is shown to exist around the sides of T. tridaciylon. 
It. Roper thinks his specimens are not identical with Pro- 
feasor Bailey's T. s^inoaum, w'heteas \k« «i^vcifi» «s« ^kown, 
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both in Mr, Roper's and Mr. Briglitwell's figures, to be sub- 
marginal. 

Mr. Brightwell again figures scveraJ varieties of T, armatum. 
The first being the only one tbat in the least reBcmbles the 
St. Helena form. But his fij;ure is represented as being the 
front view of that de.'icribed by Mr. Roper, which has already 
been shown to )k distinct, and is clearly proved to he so, 
from the other figure given of a front view of a four-sided 
specimen, in which the cells are circular; the connecting 
membrane is marked as in Amp/iileiras, and its margin ex- 
hibits a bold fimbriated border. 

The next Ibnn to which 1 shall refer is a very larj;e and 
beautiful Triceratlum, obtained by dredging at St. Helena, in 
form thirty-five to forty fathoms, and to which I propose to 
give the specific name of T.fimbriatum. 

Its characters are as follows : 

Fmstule three-, rarely four-sided ; sides convex ; angles 
furnished with short eomna ; cells large, hexagonal ; mar- 
ginal border between horns furnished witli a series of two- 
lobed flabelliform and pedunculated fimbria; connecting 
membrane marked with diamond -shaped striation. 

The circlet of remarkable fimbria at once serves to distin- 
guish this species. These arise from the outer edge of the 
marginal row of cells, by delicate pedicles, which immediately 
expand into broad flabelliform discs, having their flat 
surfaces parallel to the margin of the valve, and divided 
down their centre by a deep notch. These fimbriie are very 
similar in outline to the architectural decoration colled " Greek 
tiles," which are small separate mouldings, placed at intervals 
on the cornice of a building, along the side of the roof, and 
serve to conceal the ridge formed by the overlapping of the 
roof tiles. In some finstules there exist also, at each angle 
of each hexagonal cell, minute dot-like processes (recently 
figured by Mr. Roper as exisiing in EupodUcus tesselalus], 
which, seen in profile when a portion of the valve is broken 
. up, prove to be minute discs of similar character to the fimbriae 
just alluded to. 

This species has, however, another peculiarity which would 
render the specific name of fovus especially applicable, had 
it not been already assigned to the typical species, to denote 
the similarity, in superficial aspect oidy, of the hexagonal 
markings to the houey-comb, £ach hexagon in the St. 
Helen form being, not merely a simple depression dependent 
on the mode in wliich the siliceous element is secreted by the 
inner cell-membrane on ila own surface, but a, deep hollow 
cell, with perpendicular sides, of sufficient de^tb. to V» 
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readily measured, when seen in fragment and in profile ; and 
which, apriori, indicates the presence throughout each cell of 
the membranous structure from which it is thus deposited. 
The floor of these cells is also minutely punctate, the puncta 
being arranged in quincunx.* The minute puncta only re- 
quire careful illumination and a power of 400 diameters to 
render them quite distinct. At first sight the double out- 
line visible in the hexagonal cells, as seen in certain positions, 
might be considered as due to refraction. But, on obtaining 
a fragment in an oblique position, the perapectire view of 
the receduig cells leaves no doubt of their true character. I 
would observe that similar cellulation appears to me to exist 
in other discoid forms, although too minute to be as readily 
interpreted. 

On a side view of the valve, below the outer series of cells, 
a single row of small rectangular markings is obserrable. 
The valve is slightly constricted around the margin. The 
liom-like processes are directed upwards, as in T. farms, but 
do not project beyond the angles. The constant character of 
the outline of the valves in this species is remarkable, inas- 
much as it answers to the figure formed by describing an arc of 
a circle, with a radius equal to the magnified diameter of one 
side of the valve ; taking off, on that arc, the same radius, 
and describing a second and like arc ; and, lastly, making the 
point of intersectiou thus obtained the centre whcrefrom to 
complete, with still the same radius, the third arc, or side of 
the figure required. 

The measurements are — 

Diameter of each side of valve, from -0047 to -0175 ; dia- 
meterof each cctt 00034 ; cells S^in 001 ; depth of hexagonal- 
eell-walls OOO^JO; length of firabrite 00046; breadth the 
same ; strJation on connecting band 48 in -001. 

Although, in general character, this species is no doubt 
closely allied to T. favus, the remarkable cell-stnicture and 
fimbriated border sufficiently distinguishes it. 

Mr. Brightwell, in tbe ' Journal of Microscopical Science" 
for July, 1853, p. 219, describes a new species by the name 
of T. grande and to this a figure is appended which, in the 
end view, is very similar to T. Jimbriatuin. But T. grande 
has no border, whereas T. contptum, also described and 

• Tliis basal nlalc, when Uie vnlve is fractorecl. prcBents n rcmu'bRble 
■nd somewliat obscure fculure, iiiasumrli at ila liuo tif fracturs doet nut 
liwajs curtex|K>ud villi tliHt at tlic valve generally, aud would ilius appear 
in lurne meaiuie disiinet— a fact wbicli I canuot help ibiiikiiig liai led to 
audi hwer /ilate in souie of the discoid foniu bung looked upoo ai disuuot 
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figured in the same place, tintkr the eub-tribe with " angles 
Bpinoae," ia much smaller, has nearly straight sides, but ex- 
hibits " a projecting fringe, stated to consist of oval depres- 
sions." Spccimensof 7*. cr.mptum in my possesion, obtained 
from Californian guano, clearly correspond with Mr, Bright- 
well's, and corroborate the distinctions from T. jimbriatvm. 

Mr. Roper, in the Journal of the Society for July, 1854, 
p. 283, gives a figure also of T. comptum, Elir., which he 
states aa liaviug " a row of cells projecting above the margin 
of the valve ; sides straight or slightly convei, the horn-like 
processes short and obtuse ; and cellular structure large." 
But although Mr, Roper is doubtful whether his specimen 
may not be a young form of T.favns, he leans to the opinion 
that the length of the angular processes and fringe-like row 
of cells appear to give it a distinctive character. 

The next form is from brackish water in the Delta of the 
Ganges, and is undoubtedly new. I propose to call it T. an- 
nu/alum. The characters are — Valve minute, triangular; 
angles slightly produced, rounded ; sides slightly concave ; 
tri-radiate, and lia^nng its surface covered with minute 
puncta ; the more close aggregation of which, in concentric 
rings around the common centre, gives the valve an un- 
dulated appearance. 

Tlieraya are thickenings of the siliceous qiiderm which 
pass from the centre of the valve outwards in the direction 
of each angle, gradiially becoming fainter as they approach 
the latter. In like manner the puncta are more numerous 
and are more closely aggregated as they approach the central 
portion ; whilst, at the extreme angles, the markings are 
almost entirely wanting. 

Diameter of each side ■002. 

The next species, which 1 propose to call T. pnilacrinvs, 
although normally a five-sided form, is also diatijictly refera- 
ble to that genus. It was obtained off St. Helena, in thirty 
fathoms water, in a living condition. The characters are 
as follows : 

Frustule free, constituting a pentangular prism ; valves 
somewhat convex, pentangular, each side deeply convex ; with 
short stout cornua at each angle. Surface spinous ; divided 
into compaTtmenta, by interrupted bands, which radiate 
irregularly from the centre, and inosculate laterally with 
each other. Cellular structure minute, consisting of circular 
dots. Connecting membrane annulate, indefinite, marked 
with dots arranged in quincunx, and which become more 
minute as they advance from the margin towards the median 
line of the annulus, and are partisSW \ii\k;tt>s\i\«&. ^ ■Ca«i 
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an(;les. Around the margin a row of oblong cells, placed 
side by side. 

The peculiar ribbed character here seen is conformable to 
that Bhown, in a modified degree, in several already described 
species. For instance, in the July number of the Society's 
Journal for 1856, Mr. Brightwell characterises and figures 
no less than nine forms, all of which present the riblied 
structure more or less. To these markings, in some of the 
forraa, Mr. Brightwell applies the term of " canaltculi." In 
the form under notice now, the ribs are, however, simple 
thickenings of the siliceous epiderm, which are neither 
tubular, nor dip down at all into the carity of the frustule, 
80 as to form pseudo-septa. The puncta are arranged iii rows 
following the radiate direction of the ribbed partitions 
referred to. The horn-like processes appearing more like 
inflated prolongations of the angles of the valve, the apicea 
being minute and capitate. Valve constricted deeply between 
the bases of the horns and its margin. Spines numerous, 
irregularly placed, short and furcate. Connecting membrane 
projecting Iroldly, hyaline, with the uadulatiug outline given 
by the form of valve, and its concave margins inflected. 

Diameter of frustule 0023 ; depth about -0020. 

I have met both with four- and sis-angled varieties of this 
species ; but these are rare. The first is not unlike that 
figured by Mr. Shadbolt in the Society's Journal for October, 
1853, p. 17 J but as the front view is not given, it is 
difficult to say positively whether the two are identical. 
Mr. Shadlmlt describes his species as " having the margins of 
the valves considerably hollowed out or emarginate, and 
folded over so that each valve is not unlike in form to a 
collegian's cap. The surface being elegantly but somewhat 
irregularly ornamented with delicate markings." 

Two remarkable Diatoms remain to be described in this 
paper, the characters of which, I believe, are essentially new. 
For ^though, at first sight, one of the species appears allied 
to the filamentous Triceratia, its marked identity in structural 
peculiarities with the second, which is obviously distinct, 
leave* no reasonable doubt on the subject. 

Again, the second form, under a cursory examination, 
might be referred to Biildulphia, but its iioquestionable 
affinity, as 1 apprehend, to the first, would, with equal force, 
separate it from tliut genua. lu both cases another and very 
conclusive example being afl'orded of tlie small real value 
that attaches to definitions based on mere outline. 

The species to which I allude were obtained by me from 
the Gangetic Sunderbunda, in bxacVlBii. -w^teijwell within 
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of the tides; and were found ^Crowing attaclied as 
a soft mossy stratum upon submerged Algse or ti-ee stems. 
From the beautiful joiiited-lookin^ filaments, 1 have desig- 
nated the genus by the name of Ifi/tlrosera. The cliaractcrs 
are aa follows i 

Fnistiiles attached, forming elongated direct filaments. 
Frustulcs either triangular prisma or compressed cylinders, 
attached to each other at each angle by a mucous cushion. 
Valve cellular, furnished with perfect septa ; and, on one aide 
only, with a remarkable series of aperture-like appendages. 
Connecting membrane quite plain; hyaline. 

Although the association of the triangular with the com- 
pressed form may, at fii-st sight, appear uiitenaljlc, the 
Other characlere common to both, and more especially tlie 
remarkable processes observable on one side only of each 
valve, appear coneluBively to establish the fact of their ranking 
vinder the same genus. The two species I have named 
respectively H. triijuttra and H. rompresaa. 

The specific characters of the first are as follows : Frustule 
a three-sided prism, haring a portion of each angle partitioned 
off by a septate process, which is partly given off from the 
inner wall of the valve itself, and partly, as in Rhabdonema 
and Maatoglo'ta, fram the connecting membrane. Valve 
triangular, sides undulated, snrface reticulated. Anglea 
rounded, obtuse, and smooth, but furnished with two or three 
stout minute spines. On one aide only of each valve, at the 
central pcrtion of its outer margin, from two to five minute 
punctate appendages exist. Connecting membrane compound, 
its outer anuuhis exhibiting a continuation of the valvular 
septa, plain, annulate and undulate. Fr<mt view of frustule 
ft parallelogram, rather loufjer than broad when not under- 
going division. F.V. length, from 0017 to -0050 Breadth, 
the same. E.V. diameter, the same. Cellulation from 
9 to I3in. -001. 

The punctate appendages arc visible also in F.V. on both 
valves on same side of the frustule ; and in the filament, ou 
the same side tiiroughout. Around them the siliceous 
epidermia thickened. Free ends of the septa of valve 
hollowed out, the cu:(ps resting ou imperfect septate pro- 
cesses given off from the connecting membrane. The outer 
margin of the latter much thickened, and giving to the 
Y.\ . the appearance of a siliceous hcop encircling the margin 
of each valve. Connecting membrane, of two plates or hoops, 
during division, as meutioued in Tnceratinni. The spines at 
the angles very minute, and requiring careful illumination, 
with a power of from 300 to 400 diameters, to braiij.'Osi^'ox 
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out clearly. They are probably of use in streugtheaing the 
mucous cnshiou whereby the angles are held together ; the 
filaments being remarkably tenacions. Frequeutly compoaed 
of from thirty to forty CruHtules. 

The I'ruatules vary greatly in size, but never in general 
contour, although the aides are at times more inflated than 
at others. The eldc exliibiting the punctate processes being 
generally the most convex. In like manucr the angles are 
sometimes acute, eometimes subacute; an angular beud 
existing in the end view, where the septa coalesce with the 
margin. Cellular structure thickest at centre of valve, and 
varying to a limited extent in coarseness, although always 
large and easily seen in this species. Under a power of 20Q 
diameters, the marking seems minutely cellular ; but ampli- 
fied to 400 diameters, it is shown to consist of a number of 
lai^e reticulated polygonal spaces, ha\-ing a tendency to the 
hexagonal character, and divided by narrow lines or ribs, 
which coalesce with each other. Entire frustule perfectly 
ailiccous. Endochrome equally distributed, granular, and of a 
pale but rich green. 

In H. compressa the characters are : 

Frustule, a compressed cylinder, forming lengthened fila- 
ments, as in H. triquetra. Valve elliptical, sides undulated. 
Angles subacute. Valve in E.V. divided into three compart- 
ments by two septa thrown across it. Angles smooth and 
occasionally exhibiting two or thi-ee very minute spines, as in 
the former species. The punctate appendages on one side 
only. Connecting band plain, annulate, undulate, indefi- 
nite. F.y. Ba\a. H. Iriguetra, a parallelogram, with subacute 
angles. 

In the fi-ont view the three compartments are inflated ; the 
central one being the largest, Ends lull, rounded, and hyaline, 
with no trace of ccllulation. 

F.V. Length of frustule, -0017 to 0018; breadth, 0017 
to 0048. S.V. length, from -0017 to 0048; breadth, 0006 
to 0014. E.V. length, from 0017 to 0048. Breadth of 
central compartment, -0017 to 0034. Breadth of terminal 
compartment, OOOSG to -001 -i. 

It is difficult to suggest, with any approach to certainty, 
the purposes subserved by the nn symmetrically placed lat-.-rJ 
processes alluded to. But, in all probability, they arc ana- 
logues of the central and terminal nodules oV other diatoms. 
On a future occasion, I hope to offer some remarks on the 
peculiarity they present, and to point out more particularly 
tbcir resemblance to the unsymmetrically placed puncta in 
€ff»nphonema ffeminatum, and in two ue^n l-adian si^cies of 
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Cocconema nnd Gomphonenia, wliicb are, in like maiiDcr 
distinguished by tliesc remarkable appetidages. 

The only genera with which Hydrosera can at all be con- 
founded, are — Tei-psiiioe of Ehrenberg, Anaulus of the same 
author, and Telragramma of Professor Bailey ; the last being 
in reality, however, nothing more than a variety of Terpsinoi 
mmica', and therefore not flemauding further notice. 

lu Terpainos the frnstulea arc described as " tabular and 
obsoietely stipitatc," a character which might apply to 
H. eonipressa, but which at once fails in H. triguetra. The 
filaments, howcTcr, assume a " zig zag" form, and the cellular 
structure is " very minutely punctate," with no appearance of 
reticulation. 

I admit that it was a question resting chiefly on how far 
H. triguetra can be safely separated from //. compreasa, that 
induced one to remove the latter species from Terpsino'i, to 
which it bears a strong resemblance in its "tabular" or 
rather compressed form, but from which it differs materially 
in the presence of the lateral appendages, the spinous angles, 
aod the direct nature of ita filament. 

In lAthodeamium the valves are described as triangular, but 
they are distinguished from those of the present genus by 
their " eictreme smoothnesB," transparency, and their not 
being cellulate. Two aides only being symmetrical and 
"undulated," whilst the third "isdoubly excised or notched." 

Lastly, in Aitaulus "the fruatules never form a filament, but 
are single, and neither fiimished with tubular processes, 
nodules or apertures.* The separation of Hydrosera is how- 
ever completed, I submit, by the presence of the very re- 
markable appendages I have described, and which afibrd a 
character so very distinct from what is to be leen in uiy 
other alluded genera. 

• Fide ' Uicrogmpliic Dictionarj,' and Kiilsing, " Specie* Algar."' 




CHnieal Letttireg on the Principles and Practice of MeiRrine. 
By John Hcgoes Benxett, M.D., F.R.S.B. Ediiibu.-gh: 
Adam and Charles Biack. 

Althougo this ia a second edition of a work weU known, 
and its main purpose beyond the sphere of oiir criticism, we 
think it right to bring it helbre the notice of our readers, 
because it contains a large amount of matter bearing directly 
on microscopic research. Dr. Bennett is one of those teachers 
of medicine, who has, from an early period of his career, 
recognised the importance of conducting pathological re- 
searches by the aid of the microscope, and in this work 
aljiindant evidence is afforded of the vahie and necessity of 
this iustriiment to the practitioner of medicine. In an early 
number of this Journal (volume I, page 223), we reviewed Dr. 
Bennett's ' Introduction to Clinical Medicine,' and recom- 
mended it to the notice of our medical readers, aa conveying a 
just estimate of the vahif of the inicniRcope in pntbnlosical re- 
search. In the present work the practical application of this 
instrument to the various forms of disease in which it may bo 
employed is fully brought out. In fact, with regard to a large 
number of the forms of disease no true theory of their 
nature can be formed independent of an investigation by the 
aid of the microscope. It ia in the section devoted to the 
principles of medicine that Dr. Bennett handles the facts 
supplied by microscopic research in the most masterly 
manner. This section should be studied by all those who 
are anxious to understand the intimate causes engaged in the 
production of disease, and what are tlie changes which are 
necessary to the establishment of health. We should not 
pretend, even had we space here, to criticise Dr. Bennett's 
theoretical or practical conclusions from the observations he 
records, but we draw attention to them, as showing the com- 
parative valuelessnesa of any observations or deductions on the 
intimate nature of organic disease without microscopic in- 
vestigation. 

"We select two passages from this section of the work on 

exudation and degeneration, not ou account of any novelty 

they present, but as illustrations of the manner in which the 

subject of pathology is treated. 

"Tubeniular exudation baa been s'poVettQ^ »apeMti'Cm^^TO^'ira^"\iiSSt 
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tnited or encjsleil fonn ; but these diatinctions tiave no refcrenre to slriio- 
tiirp, but merely lo tlie extent and nge of the eiudatiun. It geiierallj 
praaeiits n jt^llowish or dirty.while colour, and viiries in consisleiiee from a 
siilislance rRSenibliiiR ton^-li cheese lo Lliat of cream. SomeLimea it is sift 
at one place, and indurated at another. On section, nli en ltiu<;li, it prs- 
aclita u ainootji or via\y, mid wIibii soft, a slightl; c''"""''^ surface. On 
pressure it is friuble, and ma; breat duwu inlo a pulp; nmllcr, but never 
yields a milk; juice. 

''A small portion aqueezcd between glasses, and examined under the 
intcroacnjK, presents a number of irrrgulur ulinned Indies approncliing a 
roiiiitt, oval, or trianpilar form, var.riiig in their fon^st diameters from the 
l-30(}0ih to l<12Q0Lh of au inch. ' These bodies contain from one to seven 
gntnule*, are aiwffeeted bj wateri bnt rendered verf transparenl by acelio 
acid. Thej are what have been called tubercular cornuscles. They are 
always minified with a multilude of molecules and granules, vliich are mora 
numerous as tlie tubercle is more soft. Occaiiouallyi when softened tu- 
bercle resembles pus, cmuitituting scrofulous purulent matter, we Qud the 
corpuscles ninrc rounded, iiud approaching I he character of pus.cells. They 
do not always, however, on thesidditioii of acetic acid, e:iliibJt the peculiar 
grunular nuclei nl' these bodies. 

" The gray granulations described by Bayle may be seen on careful ma- 
IiajnMncul of ihe iiglil, after Iho addition of acetic acid, to coutnin similar 
bodies to those described as tubercle corpuscles, closely asgcegaled toge- 
ther, with their edges indistinct, and conttutiing few- granules. 

" Crrtaceous atid calcareous tubercles, on the other hand, contain very 
few of these bodies, (heir substance betag principally mode up of numerous 
irregnUr masses of phosphate of lime, and a greater or less number of 
crjsinls of cholestrlne. 

"Tubercle corpuscles mav be assneintcd with pus and granular cells, as 
well as those peculiar to ((tandular organs or mucous surfaces in various 
ttages of fatty transformation and disinlcgration. With all these they 
have fi'equeutiy been confounded." (np. 143, 14*.) 

Fallf Degei'tfatiea of Mmele.—" Tliere can be no doubt that the Bbro- 
albuintnous sub^Iance coastlluting flesh is capable of undergoing a trans- 
formution inl.o fat. Of the exact chemical nature of that transformation 
we have yet lo be informed ; but it may not only be ab^ierved in tbe dead 
body, l.'Ut may be produced artiQcmUv, by exposing muscle lo a running 
stream of water, wherebjit is changed into adipoocre. In voltinl a rj muscle, 
we observe that the degeneration cummences with diminished distiiiotness 
of the transverse striK, especiiJiy at the circuuifecence of the fasciculus. 
As this extends inwards, minute molecules of fat occupy the position of the 
strife, and at length obliterate them; gradually these coalesce, globules of 
various siies are formed wilJiin the sarcolemma, and the normal structure of 
voluntary muscle disappears. During Hie early cbanges the fasciculus be- 
cotnes soft, exhibits a tendency to crack crossways, and ultimately is so 
pulpy as to be capable of being squeeied easily into an amorphous mass, 
from wliich lai^e oil-drops exude. T<i llie aalced eye, the muscular sub> 
stance becomes paler, and more and more fawn-coloured, and at length 
yellow, whilst its normal density is greatly diminished. These changes are 
easily observed in the heart, in which orgau the^ have beeji made the sub- 
ject of special research by Ormerod, Paget, Quaio, and others. The histo- 
logical and clinical researches of Dr. Quain on this subject are of the 
greatest importance. 

"All the voluntary muscles, however, are susceptible of undergoing a si ni- 
tar lesion, and it may bo not unlrequeutly aeea in U\twe o^ \.W Wsm ev- 
tremitj »fter Jouif-contioued paralysis, disease ot \.\ve \\\^-yiw*\., ■ ' 




lesions whicli necessitate immobility of tlie parts. In tiiis eiise,and ocei- 
sionnltj in tbe heart itaeif, in sdilitinD to tlie transfomtnti on of llie muMular 
fasciculi above described, adipose tiMue accumulates belveen Ihein, and b; 
compressinit tbeir substance add? to the rapidity and oompleleneis of the 
trNnsfonnBLion. In such eases the muscles are of a pale yellov colour, 

Jieldiiig on section large quantities of oil, wbile tbcy prewne their usu^ 
Drm and Gbroua look. I have seen all the muscles of Ibslotrer exLremitieB 
M aOcctcd. Occnsionallj, wbile some muscles eiliibit this Iraasformalion 
in iis lost stngc, others close beside them present their normal red colour, 
so that the limb on dissection resembles tlie alternate red and faltj slreaka 
of bscoiL In this ca&e the dt^ocrated muscle lias tlie vhole of its fasci- 
culi transformed into adipose ccHs, witli nuclei. 

" In involuntarj maseles fatt; degeneration may also be observed, al- 
Uioui;h it is bj no means so oomrnou as in Toluntary ones. In this case, 
oilf molecules are depnoitcd in tbe elongated fusiform cells of wliich the 
texture is eomposed, which b; llieir pressure on tbe imcleus cause ill disap- 
pearance. Whether the distended pn^ant uterus shrinks to its nornMl 
Jim port ions after delivery wholly in consequence of such a degeneration 
fHesclil) is a point not yet determined in fiatbology. Bat there can be no 
floubt Ilmt many of the greatly enlarged fuaiform cells of llie orgiu, do be- 
come more or less crowded with fatty granules." (pp. S2(i-326.) 

In his preface. Dr. Bennett states that he has " been long 
persuaded that mere description of morbid appearances, and 
especially of those that are made visible by means of the 
microscope, communicate only feeble or imperfect ideas to 
others," He has accordingly abundantly illustrated his work 
with nood-engrai-inga, of which there arc nearly five hundred 
in the volume, mostly devoted to microscopic appearances. 
This work will, we are sure, greatly enhance the reputation 
of Dr. Bennett as a practical pathologist, and find its way to 
the study of every scientific practitioner of medicine. 



Illustrations of the Constituents of Urine, Urinary Deposits, and 
Calculi. By Lionel S. Ee4le, M.B., F.R.S. London: 
Churchill. 
The object of Dr. Bcalc in preparing these illustrations 
has been to place in tbe bands of medical students and prac- 
titioners of medicine, at a moderate price, a series of correct 
representations of the various deposits found in healthy and 
morbid urine, as well as of salts held in solution, or formed 
by chemical re-agents in this secretion. The work contains 
thirty-seven plates, with upwards of one hundred and seventy 
figures and accompanying letter- press, and seems well 
adapted to secure the object Dr. Beale had in view in its 
publication. It embraces almost all possible forms of objects 
that could be presented to the student in connexion with the 
urine. It is also accompanied by a frontispiece and wood- 
cut, i/iustrating the anatomy oi tWViAiMn. 
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MifBORCOPicAL Socim', ^^n7 21»/. IB5S. 
Dr. Lanhesteb, Preskicnt, in the chair. 

General Alexander, Henry Carr, Esq., and Dr. G. Walker 
were balloted for, and duly clrctcd members of the Society. 

The following papers were ri':iil : 

"On some Diatomaceffi found in Nocliluca miliarU, with 
the best means of obtaining them," by Colonel H. H, C. 
Baddeley. 

" Note on Campylodisciia Hodgaunii," by Dr. G. A. Walker- 
Amott. 

"Account of Microscopical Observations and Collections 
made during a residence in India, and the voyage home," by 
Dr. Wallich, illustrated by a large collection of drawings and 
objects. 

May I9/A, 1858. 
Georoe J.\ckson, Esq., in the chaii". 

Dr. Wallich, W. T. Rickard, Esq., Rev. R. S. Bower, and 
Dr. F. Bossy were balloted for, and duly elected members of 
the Society. 

Mr. Roper read a paper " On the Genus Biddulpbia and 

its Affinities." 



June 16M, 1858, 
Dr. Lankester, President, i 



I the chair. 



Thomas Leonard, Esq., and John Smith, Esq., were bal- 
loted for, and duly elected members of the Society. 

H. W. Lohb, Esq., read a paper "On the connecting link 
lietween the Animal and Vegetable Kingdoms." 

Papers by W. Hislop, Esq., " On anew Secondary Stage," 
and by Captain Mortimer Slater, " On certain new fornu 
of Butterfly Scales from India," were read. 

The President made some rema.rV.» onXVe ««m.tt«ok» A 
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Protococcm pluvialit in large uumbers iu a pond near 
Harleston, Norfolk, and exhibited specimens. 

A paper by Fitzraaurice Okeden, Esq., " On the Diato- 
macex of the Soiitli of Wales," was read, illustrated by 214 
mounted specimens of Diatomaceie, which were presented to 
the Society. The special thanks of the Society were returned 
to Mr. Okeden for hip valuable present, 
■ The meetings of the Society were then adjourned until 
October next. 

Some difficulties having occurred in the practical applica- 
tion of W'hitwortli's gauges recently recommended by the 
Society for the purpose of establishing an uniform screw for 
object-glasses, it was resolved, at the meeting of the Society on 
May 19, that "Two dozen steel taps be made for the use of 
makers of microscopes, wishing to adopt the universal attach- 
ment for object-glasses recommended by the Society." 

If one of these taps be made to enter the body of the 
microscope, it will receive any object-glass having a screw of 
the dimensions recommended, and the cylindrical gauges will 
not he required. 

The set of taps is in course of construction, and may in a 
few days be obtained of Mr. Williams, the Assistant-Se- 
cretary to the Astronomical Society, Somerset House, at the 
price of 5*. each. 



Dublin Nitural History SocntTT, May 7th, 1858. 

The President in the chair. 

The Rev. Eugene O'Meara read tlie following paper, " On 
the occurrence of Anthozoids in Pleuroaigma Spencerii." 

" On Friday evening, April 30th, I was engaged in thf 
examination of a gathering I had made two days previoiu 
from a running stream. On looking into the microscope 1 
was much struck with the peculiar appearance of one of the 
forms that first presented itself in the field, a Pleurosigma 
Spmcerii. The usual colour of the endochrome in this 
species is pale brown, but in the present instance it was a 
beautiful green. A number of granules of a bluish-green 
colour were distributed through the cell. In a few minntes 
/ obnervcH that the greater poT\\ou ut iW ^t^wi^t*, ^v\e»^ 
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^H two thirds, moved with a sudden jerk to the lower part of 
^^P the cell. Some of the gratiules passed out of the valve, aad 
immediately after an anthozoid issued from the cell. Shortly 
after another made its appearance, and another, until six or 
eight had l>een extruded. All these organisms proceeded in 
the same maimer from the valve, and exhibited themselves in 
the same spot, within, what appeared under a quarter-inch 
ohjective with No. 2 eye-piece, about one sixteenth of an inc)i 
from the estremity of the valve. lu form the anthozoids, if 

■ at rest, would have presented very much the appearance of a 
spike of thistle-down. The head was of a pale-green colour, 
and round it the tail was lashed from aide to side with great 
activity. On the same occasion several forms were observed 
presenting similar appearances, with anthozoids moving 
rapidly about in their immediate neighlwurhood. Among 
these were two or three of the species named Cymatopleura 

»■ Solea, but in uo case, except the one just alluded to, did I 
observe them issuing from the valve, On the evening fol- 
lowing that in which the preceding observation was made, I 
examined a drop from the same gathering, when a great 
change was noticed to have taken place in the appearance of 
such Diatomaceous forms as occurred, compared with that 
which they presented the evening before. But few granules 

■ were seen. The eudochrome also had changed its colour 
from green to olive, and instead of being diffused through the 
cell, was, in many instances, collt«rted to a narrow band along 
each side of the cell, or at tlie opposite ends of it. In some 
cases these bands had broken up into isolated portions, and 
in others the valve was as free firom endochrorae as if it had 
been treated with acid." 

■ The President dwelt on the necessity for repeating this 

observation, and suggested whether these were anthozoids 
or spermatozoids. In either case the observation was per- 
fectly new, and would therefore most probably be disputed ; 
and therefore there was the greater necessity for repeating, 
and, if possible, confirming the observation, and the more 
glory should this discovery be contimied. — DttbUn Paper. 
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Notes on two New British Poltzoj^. 
By Fred, D. Dvstek, P-L-S. 

Sob-olaas. P. symnoijihata. 

Order. Cueilostohata. 

1. Fkm. Bic£LLABiADA. Bu«k (' B. M. C.,' Fart 1, p. «1). 

1. Gen, Huxliya, noT. gen., miLL 

Poljzoarj flexible, corueous or sub-coJcartous. Cells biscrinl, pjrifonn. 

Alternate. Aperture suM, lub-termliial, uiumned. No avicularift or 

ribraoula. 

1. Sp. H./rayUii. a. ip. PI. XXI. figs. 1. 3- Sp. uuk's. 
Ilab. Tenlij, Djstcr. 

The polyzoary, in this species, is from half an inch to oue 
inch high, flexible, and white. The cells wider and rounded 
above, attenuated below ; the upper portion of oue being 
closely appreased to the slender lower jiart of the cell above. 
The dicliotomous branches usually sjirini; from the upper 
and back part of a cell, and occasioiiiilly, thoTi;^h rarely, 
from the middle or side. The aperture is smaU, rounded or 
semicircular above, and straight below. The margin is " 
wholly unarmed, and not thickened. No vibracular or avi- 
cularian organs exist in any part. The oiicells have not 
been observed. The polypide is ten-armed. The species waa 
first noticed by me in a marine aquarium. 

S. Fani. ScEUFARiii>.s, Busk {' B. M. C.,' Part I, p. 28). 
9. Gen. Brellia, uov. gen., inilii. 
Poljzonrj preot, free, cfirneous, flexible. Branches giyen off bebind ud 
above the aperture nf a cell. 

2. Sp. B.pellueida, a. sp. PI. XXI, Sga. 3—5. 
Hab. Tenbj, Mrs. Brett ; Ujslcr. 

The polyzoary, about half an inch high, is perfectly trans^ 
parent ; the cells are much elongated, fistular, with an oval 
aperture, rounded above, pointed below, and furnished with 
from five to nine marginal spines, irregularly placed. The 
polypide has ten arms ; and the ovicells have not been ob- 
served. This species was also first noticed in a marine aqua- 
lium by Mrs. Brett. 
ft IB singular that neither ot ftve ^ote^owi^^ invma «Kould 
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Lave been detected in their natural habitat. The Huxleya 
grew in a tank of my own tiUcci, of course, with water from 
the Bay, which had not been changed for many months. The 
other beautiful Potyzoan was found by my friend Jlns. Brett, 
in a tank devoted to Actiniee, but of which the water was 
changed pretty frequently. 

1 had long observed the presence of the Hitrleya in my 
tank, but fully believing it to be Eucralea chelala, Lad never 
taken the trouble to examine it, and, unfortunately, when I 
did so, the polypides were dead, and nearly decomposed. 
They appear to communicate very freely with the general 
earcode of the polyzoary, as mueb so as in Laomcdea and 
other hydroid Polypes. The retractor muscles are very long. 
The nearest form to Huxleya would probably be Hahphila, 
Gray (' B. M. Cat.,' p. 43, pi. xxx). 

In the case of Brettia, its discoverer laid it aside after 
gathering it, and it was not examined till after death ; but 
there is no reason to suppose that there is anything dis- 
tinctive about the polypide. 



On tome Maueiran Polvkoa. 
Collected by J. Yates Johnson, Esq. 
[Cmtinued ffom No. XXII, p, 129.) 

We here give figures and descriptions of some species of 
Madeiran Polyzoa, additional to those contained in a former 
part of the Journal, 

I. Faiii. Bicf.LLiRihDX, Biigk. 
1. Gcu. Buj/iila, 0]Lca. 

1. B. dUnip^, u. sp., Busk. PI. XX. Bj^s. 7, S. 
Cells bispriiJ, elongate, fusironn. Aperture wjiic. elongated, with two 
or tlirce msrBiiml spinra an the outer and nnc mi the \nw.t side of the 
aperture nliove. Avicularia ca|jilBte, attached to the side of the cell hciow 
tl>c middle:. 

Hub. Mudrira, Juliusuii. On the ahell of liitrupa aenmiiuila 

The present species is distinguished from B. Jtaiellata by 
the biserial arrangement of the cells, and from B. denlala 
by their elongated and fiiaifonn shape. Independently, how- 
ever, of these characters, the general habit and very peculiar 
site of growth of B. ditrupa, formerly notice*!, would alone 
suflice to indicate its specific independence. 
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2. Yam. Mi:Mii&4Nirosu>«, Biuk. 
£. Geu. MmbranipQra, Blunville. 

1- M. aiUiqua, a sp., Bnak. Fl. XX, figs. 1, i. 
Area of cell piriform, im^^r, arched above, and either pointed or 
truncate below. Aperture aub-trifoliate, oc somewhat contracted on the 
sides below the middle. Scptn simple, not grooved. Numerous vihraculac 
cells irregularlv scattered throughout tbe polj/oarj among the others, of an 
ensiform or fafcirorm figure. 

Ha&. Madeira, Johuson (oo shell). 

A considerable number of fossil species of Metndrampora, 
ar.d several of Esckara, are'cliaracterised by tlie presence in 
various points of the polyzoaiy of cells differing in form and 
size from the common polypide-cells. From analogy with 
similar cells in several species of Lunulites, which are known 
to be vibracular organs, there is little or no doubt that the 
cells in question in the Membraniporte and Escharee are of 
the same kind. And this supposition is further confirmed 
bythecircurastance, thatin M. aCenosioniajSaak ('B. M. Cat.,' 
p. 60, pi. c, fig. 1), avicularian cells are present, similarly 
disposed with relation to the polypide-cells. 

This peculiar character in the present species, by which it 
is distinguished from all other recent Membraniporte with 
which I am acquainted, with the single csception above no- 
ticed, renders it a form of particular interest, when compared 
with many fossil species, occurring as it would seem in the 
Cretaceous formation. Instances of these will be found in 
the ' Paleontologie rranvaise' of M. D'Orbigny, and more 
especially in the forms described and figured as — 
Celiepora Xipkia, ^>l. dccui, Ggs. 3, 4, 

„ Xanlk«, lb., figa. 5—7. 

„ MifiaKdiaHa, pi. dcczii, figs. 3, 4. 

„ Xelimia, ib., figs, 16, 16. 

„ PamientU, ib,, D^. 13, 14. 

Semieiehara timplei, pi. dccu, figs. 1 — 4 

„ erciivala, dci/x, figs, 6--9. 

As well as in Hagenow's 'Bryozoeu der Maastrichter 
Kreidebildung,' in the forms denominated — 

Celltpora KoHinctiaita, pi. xi, fig. 10, 
„ deprena, ib., Ug. 13, 
„ camerata, ib., tig. 9, 



3. (^ea. Lejiralio, Johnaton. 

1 . L. aceUtai, a. sp. Busk, ]'l, XX, fig, 3. 

Ouliitir nf cell oval ; nntcrior trail ronstitiited of iih-!ikc *)imee, six W 
serwi on au^^ side, whit'li mcpt anil m\pvAvpVfcV» nn V\\t wtduui Una. An 
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aseendiug spine at each lower anele of the aperture. Avicularia of a bknt, 
rounded, cliiiiticnl form, scattered over the poljzoary among the cells. 

Hob. Madeira, Joiinson. 

A very peculiar and well-marked species^ characterised not 
only by the skeleton-like appearance of the cells^ some re- 
semblance to which may be occasionally observed in L, nitida, 
but more especially by the large blunt avicularia scattered 
irregularly among the cells^ as in L. monoceros, Busk^ and 
L. margaritifera, Quoy and Oaim (^ B. M. Cat./ pi. ci), in 
which latter the avicularia^ though far smaller^ are of pretty 
nearly the same shape as those of L, sceletos, 

2. Z. radiata, Moll. PI. XX, %». 4, 5. (' Quart. Joum. Micros. 

Sc.,' vol. vi, p. j28.) 

3. Fam. Cslleporidje. 
4. Geu. Cellepora, Fab. 

1. C, Haisallii (var. a). PI. XX, fig. 6. 

The only difference apparent between the present form^ 
and that taken as the typical species in the ' B. M. Cat./ 
p. 86, pi. cix, figs. 4, 5, 6, is the absence in it of the punctures 
in the ovicell. Whether this is alone sufficient to constitute 
a specific distinction, may be considered doubtful. For the 
present, I am inclined to regard the Madeiran form simply as 
a variety of the British. 
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DESCRIPTION OF PLATES. 

PLATE XX. 

— itmtbroHtiiora anttqua, x Ss diam, 

— „ ., X 50 d. 
— Zepralia tcrUtos, x &0 A. 

— „ radiata, x &0 d. 

— An aTicnlorium of L. radiata, 

— Cellfpora Hilmo/H (mr. <•). 
—B*guU dUmpa, nat size. 

— .. ., X 50 d. 



1, 9. — BuxUyaJi-affitu. 
Z~6.^Brellia ptUueida. 
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DESCRIPTION OF PLATES XII, XIII, 

Illustrating Dr. Wallich's paper on Triceratium and 

Hydrosera. 

PLATE XII. 

Kg- „ 

1. — Front view of Triceraiium serralum. 

2.-— Valve of ditto. 

3. — More liiglily magnified view of one of the conncctinp^ plates daring 
division, siiowing serrated edge and arcuate band. 

4. — T.Jfmbriatumj front view. 

5. — Valve of ditto. 

6. — ^Fragment of valve exhibiting cellular structure. 

7. — Prolils of a fragment, showing depth of cells. 

8. — FroGle of fimbriae. 

9. — Three of the fimbriae, seen under a power of 600 diamotert. 
10. — T. peniacrinuSf front view. 
11— Valve of ditto. 
12. — Connecting membrane of ditto. 
13. — Portion of ditto. 
14. — T. pentacrinu8f four-sided variety. 
15. — T. annulatum, 

16, 17. — Two newly separated frustules, showing the supersistent connect- 
ing band, formed of the siliceous plates of their halves of the parent 
frustule ; the other or second layer having receded from these, and 
remained attached to the other newly liberated frustules. 

PLATE XIII. 

1. — Portion of Hvdrotera triquetra in natural state. 

2. — Frustule of ditto, seen from above, as laid on one of its sides, the 

central angular ridge only being in focus. 
3. — Connecting membrane of same, showinff one of the plates forming the 

aunulus, with its imperfect septa. Tlie other plate behind it out of 

focus. 
4.— End view of valve of same, showing cellulation under a power of 

250 diameters, the spines at the angles, and processes on one 

side. 
5. — Broken 'valve, showing one of septa. 
6 —Portion of same valve under power of 860 diameters, showing retica- 

lated structure. 
7. — Portion of filament of H. eompreua in natural state. 
8. — Frustules of same undergoing division, and exhibiting the lattral 

appendages. 
0. — Connecting mtmbrane of same. 
10. — End view of ditto. 
11. — Side view of ditto. 
12. — Enlarged view of lateral proceBsaa. 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY 



DESCRIPTION OF PLATE I, 

Illustrating Mr. Qnekett*s paper on the White Filamentous 
Substance surrounding the so-called Mealy Bug of the 
Vine. 

Kg. 

1.-— Back of Cheeus Sineim*. 

2. — ^Under part of Coeeui Sinensis, 

3. — Waxy secretion, x 450 diameters. 

4. — ^Wax crystallized after fusion. 

5. — ^Toung of the cochineal insect and cocoons. 

6. — Back of cochineal insect. 

7. — ^The same, showing the 1^. 

8. — Wax of cochineal insect. 

9. — Mealy bug. 

10. — Wax surrounding the mealy bug. 
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DESCRIPTION OF PLATE II, 
Illustrating Mr. Bleukins's pajjcr on an Early Human Oi-um, 



—Natural siEC of omm. The chonoo qiesed md putiy ranoved ta 
eipose tlie embrjo. 

— OQf of tlie villi of tlic [■horioii, lii^lily maciJrieJ, taken from the point 
where tlie allHntoiB joins it. At a, it is nearl; torn across, and shows 
its tubular cbaracter and the absence of blood-vesseU. 

— MagniSed view of fig. 1. 

A. Cephalic citrerait;, in nbich the nidimeDlary e;e it diatioctlj 

B. Umbilical vesicle. 

c. Shows where the vesicle was divided in opening the chorion. 
B. Allantoia, with the duct running through it ; a bristle is passed 

beneath. 
E. lutestine communicating with the umbilical vesicle above and 

with the duct of the allsntois below. 
r. Heart. 
o. Chorion, with its numerous brauchiug villi. 



I 
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DESCRIPTION OF PLATE I, 

niustrating Dr. Cobbold's paper on Thaumantias achroa, 

Rg. 
1. — Tkauautntioi achroa, natural size. 

2. — Fart of the convex surface of the umbrella, magnified 250 diameters. 

3. — ^Free extremity of a tentacle, magnified 40 diameters. 

4. — Portion of the same, magnified 250 diameters. 

5. — Proboscidiform peduncle, magnified 40 diameters. 

6. — Beproductive gland, magnified 40 diameters. 

7. — Radiating vessels and peduncle, viewed from above; showing more 
particularly the direction of the circulation and the form of the 
digestive cavity. The central vascular space is out of focus. Mag- 
nified 80 diameters. 

8. — Margin of the disc, with an ocellus between two tentacular bulbs, 
magnified 60 diameters. 

9. — ^Tentacular bulb and marginal vessel, magnified 250 diameters. 
10. — Ocellus and marginal vessel, magnified 250 diameters. 
11. — Central vascular space, magnified 250 diameters. The last three 

figures exhibit the circulating corpuscles. 
12. — ^Marginal portion of a reproductive gland, showing the ova and paren- 
chymatous cellules, magnified 260 ^^'••"•♦ers. 
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DESCRIPTION OF PLATE III, 

Illustrating Dr. Donkin's paper on the Marine Diatomacese 

of Northumberland. 

Kg. 
-1. — Toxonidea Gr^onana, n. sp. 

2. — „ insignis, n. sp. 

3. — Fleurosigma marinum, u. sp. 

4. — „ lanceolatufHy n. sp. (a, S. V. ; *, F. V.) 

5. — „ carinaium, n. sp. (a, S. V. ; b, F. V.) 

6.— „ rectum, n. sp. 

7. — >• Wantbeekii, n. sp. 

8. — „ minuinm, n. sp. 

9. — „ atujfusium, n. sp. 
10. — M arcuaium^ n. sp. 
11. — Caeconeu excenlriea, n, sp, 

12. — Baeillaria curtaria, n. sp. (tf, F. Y. ; d, frustule undergoing self- 
division ; Cf a group of frnstules.) 
13. — Amphiprora duplex, n. sp. {a, S. V. ; i, F. V. ; <?, a double frustule.) 
14. — Epiihemia marina, n. sp, {a, S. V. ; b, F. V.) 
15. — Amphora liiaraliJt, n. sp. (a, F. Y., ventral surface in focus ; b, F. Y. 

dorsal surface in focus ; both drawn from the same frustule.) 
16. — ,1 arenaria, n. sp. (a, F. Y. ; b, 8. Y., outer surface ; e, the 

same, inner surface.) 
17. — Navieula lineata, n. sp. 
18. — „ oiiiva, n. sp. 
19. — a and b. N.grannlaia, Br^b. 

Magnified 400 diameters. 
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DESCRIPTION OF PLATE IV, 
lUustrating Mr. Rainey's paper on jVrtificial Culciili. 



Kb. 
I,— «. OlobuUr carboiutc ot lime in *ll states of cotJraccncc. 
&. CrjstaJs of triple phospbatc bi^nmiag globulnr. 
e. Crfstols of carbonate of lime lieuoming globular. 
8,— Olobdwr carbonate otlirae witb Iripla [iliunpliatc (not Inminnted). 
8. — Globular crystals of carliowitH of lim« with triply phospliate {kmi- J 

naltsi}. 
4. — Globular carbonato deposi 

ing twelve mi 
6.— Globular carbonate deposi 

ibell. 
6. — Porous globules onderjoi 
mouths. 



iteJ at tho bottom of Ibe bottla after aton^ J 
ited in lines and ointeaciog as in llie pnws^ J 



1 gum-wftt«r, after two - 



7. — Fran-u abell simply dried and placed lu Camtda balsam. 
8. — Calcirying shell of crab (very parly stage). 
9.— Calcifying shell of oyster (very early stage). 



lUustratiDg Dr. Cobbold'a paper on Aclinotrocha.* 

10. — Lateral view of tbe larva with the epistome partly railed, ciposbg the 

mouth. 
11. — Posterior aspect showing more particularly the tenuiDations of tho 

incom|)lete circle of branpliiiU tenfacula. 
13. — Position frequently assumed by the sudden appro \irnation baokwards 

of Ibe epistome and caudal Extremity. 



' Figures magnified 40 diameters lini 
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ZOOPHYTOLOGY. 



DESCRIPTION OF PLATES. 

PLATE XVUI. 

Fig. 
X.'^Lepralia distoma, X 25 d. 

la. X 50 d. 
St.—^yemhranipora triekophora, X 25 d. 

2 a. X 60 d. ' 

3. — L. vulgaris, X 25 d. 

3 rt. X 50 d. 

3 ^.— Ovricell, x 25 d. 
4. — Membranipora tubereuiaia, X 50 d. 
b.-^Idmonea Atlantiea^ x 25 d. 



PLATE XIX. 



1. — B. gracilis, X 50 d. 
2. — Nellia Johnsoni, n. sp. 

2 a, X 50 d. 

3. — Oiyptolaria exteria, n. sp. 
3/1. X 25 d. 

3 ^. X 50 d. 
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DESCRIPTION OF PLATO III, 



Illustrating Mr. Roper's paper on some New British 
DiatomacesE, 



— Eujiodisetis leatclatai. 
6. Ditto, ttrocture higLlj mBgnified. 

6. Ditto, slructure higlilj inaguifieid. 

~C. (?) slellarij. 
—C. (P) «w/w. 
— Actiaoiyclia IriradialMt. 

b. Ditto, structure liiglilj mBgnified. 

— Niizehia virgataab. 

b. Front view. 
— Amphora tiikafa. 
— A. membranacea. 

b. Ditto, rcprescnta self-divisioQ. 
— Cocconeii leulellani, vnr. 7. 
— Narictila liber, var. (3. 
— Plettrosigma IransKeraaU, vsr, fi. 
— Cdcittoducm concinnia. 

a. Ditto, structure Ligbl; magnified. 
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DESCRIPTION OF PLATE IV, 
Illuatratiug Dr. Redfern's paper on Flustrella hhpida. 

1. — CceniSciDDi of Fimtrilla hUpida removed bj Lonzonlal scctiou from 

the frond of CAondriti matnUlosta. 
i. — Ditto, ditto, sliowing cells with fewer liairs on llieir aides and a more 

iDibricated arrRngemcat. 
3. — A single cell of the same separated from tbose which surrounded il. 

Figs. 1, B, ar.a 3 magnieed. 
3 bU. — Goi^ncecium of a specimen gathered on the coast of North Wales. 
4. — Polypide removed from its cell, ahowiiig its digeatirc viscera. 
■ 5. — Portion of a tentacle, sbowing the natural state of its investing ciliated 
eiiithelium. 
6. — Ditto, denuded of its epithelium. 
7. — Ditto, showing its epithelial ceils distended bj fresh water. Figs. 

5, G, aod 7 magnified. 
S to 10. — Unciliated ova or statobhists denaclj lilled with cells. 
9. — Ditto, from which some of the ceUa have escaped, showing llie remain- 
ing cootents more Oistinctlj cellular. Figs. 4, S, 9, and 10 magnified. 
11. — A autgle poljpide in its cell, with a gemma formiog ou its wall. 
12.— The same after two dajs, showing a striation produced by rows of 

Ligli}j refractive corpuscles. 
13, — Ditto, on the third daj, showing the poljpide like a bud at the bottom 

of the new cell. 
14. — Ditto, oD the fourth da;, shoning traces of the formation of three 

other gemmx. 
15. — Ditto, on the seventh da;. The poljpide has assumed the form of a 
bent tube; the cell has four well -marked hairs formed od it; one 
onl; of the other gcmmee is now distinctly seen. 
16. — Ditto, on the twelfth day. The projecting part of the cell has become 
lloxible and greatly more prominent; the wall of the perigastric 
space and the tentacles ore quite distinctly seen ; no other gemma 
is distinctly visible. 
17 and 18. — Ditto, on the thirtceoth day, showing states of retraction and 
protrusion. The movements arc now remarkably distiuct, the ten- 
toclcB much longer, the pericaatric space clearer, the rows of refrac- 
tive globules greatly diminisucd in number and size. 
19 and 30, — Ditto, od the seventeenth day, showing the whole digestive 
system beautifu'ly distinct, as well in the state of retraction as of 
protruaiou ; a gemma appears to be forming on the side of the 
newly dcvrlopcircfll. 
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DESCKIPTION OF PLATE \, 
Illustrating Air. BrightwcU'd paper on Rhizosoleuia. 



1. — RAi:aio!ema omiHoffloifa, copied from Elirenberg. 

a— „ Calsptra, ditto. 

3, — „ AmerkoHa, ditto. 

4.— „ kfbelala, Bsile;. Original figure. 

6.— „ iljtli/aniiu, n. sp. A verj amall entire frustute. 

a. „ „ caljptrifonn valva, dvtuoliod, smu du the 

ventral aspect. 
t. „ „ ealjptriforai valve, dorsal upcct, and proxinud 

poriioii of a fnutule, breaking up. 
«. „ H c&lfptrifonn vftlve, Utoral aspect, tuid portioK.j 

oF a frustulo altachcd. 
rf. ,. .. portion of one of ilie slenderest Frustutes, 

Icug til oiling of intcriiieJiHtc portion, mid 

formation of new " annuli." ' 
t, „ „ portion of the broadest frustule yet foundi 

'0053 in diameter. 
6. — RkitatoUnia imiricala, n. sp., in self 'division. 
7. — 0. „ mttgera, n. sp., self-division juit commenced. 

b. „ „ the same slate, further advanced ; the trans- 

parent portion above the dotted line was seen b; Col. Bad- 
delcy (to whom we are indebted for the dmwings from 
whicli figs. 1 a,7 b,1 c, were taken) to become detached and 
thrown off. 

c. R. aetigera, showing the vet; faint markings on the intervalvular 

por(ion of the frustule. 
9. — RhhoaoUnia alala, a. sp,, from a sketch by Mr. G, Norman, of Hull. 
a. „ portion of another frustule, original sketch. 



The figures all magnified 100 diauiuters, except those taken from £hreubei^. 
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DESCRIPTION OP PLATE VI, 
IllDstrating Mr. Curre^B paper on Slrphanosphara phtvialit. 



1.— A fuU^grawiL StephiiDospbKn in which the genn-oelU bare \ 

Bpiudle-Bhaped with protopluniic elong&tiotu. 
S. — Full-grown resting-cells. 
3. — The beginning of division in a resting-cell. 
4. — A rcating-cell in which division baa ndranced farther. The outer 

membrane is no longer perceptible. 
6, 6, 7i S, 9. — Subsequent suooeMive aUges of divisioii, shoving (in '9} 

the formntion of cilift. 
10, 11, 12.— Kakcd zDOGpores. 
13, 14.— Enejsted Eoospores. 
la.— An encjstcd zoospore with protoplMnuc elongations of the priia 

dial celL 
16, 17. — Division of encjsted loospores. 
18, 19. — More adranecd stages of llie same. 
fiO.'-A joaag eigbt-oellcd Stepbanosphnra funil;. 
21. — A family of on!j four cells. 
93, 33.— Toung Sleplianosphie™ with the celloUr envelope stiQ Tisiblfl 

within the membrBoe of the uoyier-cell. 
84. — Yonng StephnnospliterB with the cellular envelope EOmewhat flattened. 
SS, — Yonng Stcphanospb^ra viewed equatoriolly. The outer membrane ia . 

coDstriotcd between the primordial cells, and the latter exhibit 

chlorop hjL-granulcs. 
S6.— Formation of microgonidiA from the prinordiul cells of t 

StepbanosphKra family. 
87.— Free microgonidia- 

All the figarei X 600. 
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DESCRIPTION OP PLATE VII, 
lUuBtratmg Mr. Nunneley's paper on the Crystalline Lens. ' 

1. — a. Lens of infant, i. Of joung adult, e. Of old person, 

8.— Enlarged Icna, to show Llic different curtea of its two surfaces and the 
arrangement of its lasers of fibres. 
■ 3. — a. Two fibres from the middle part (midway from marain and aiia) of 
lens of lioddock. 6. Of cod, lifier beinR in boiling vater and 
vrell dried, when thn fibres are lery clear and transparent. 

4.~T). Three fibres from middle part of lens of frog. Two are showD 
complctelj twisted over, b; which their flat riband-like (oiu is 
well seen. 6. A group of fibres seen on Uie edge. 

C— rrom turtle, a. Two fibres froni near tlie surface of lens, i, A 
fibre from the same lajer in ether, to show the serrations more 
dcrelnped h; this ai^nl e. four fibres from neartlie axis, where 
nuD; are almost c.Tlindrical, and marked with longitudinal lines aa 
Ibough made up of smaller filaments. 

t, — From lens of a cock. a. Cells filled with graoules from qnite the 
outer surface of lens close to the capsule. 6. Otlier of these cells 
elongated, as though changing into fibres, e. Fibres from outer 
lajars of lens. d. Fibres from neu the axis of lens, nearly 
cjliodrical, but some, ns on rigbt, are larger and fiat, and at e a 
broad one ia sliowu curved over. 

7- — Tibrea from the lens of rat, squirrel, and hare. a. From middle. 6. 
From near axis of lens of tat. c. From near outer part of leus of 
aquirreL d. Fonr fibres.from middle of lens of haro after coagu- 
lation and being dried, two are seen flat, and tnro on edges. 

8. — From lens of ox. a. Fibres from near anrfnce. 6. From near middle. 
e. From near axis of lens. d. Bundle of fibres broken transrerselj 
from near middle of lens. e. Bundle of fibres seen edgewajs. 

9.1— From cat, 0. Two fibres from outer lajer showing how verj irt^ular 
in oatline thej become from the effect of water at 312°Fr b. 
Fibres from near the jniddle of lena (midwaj between axis and 
mugin) of other eje of same animal, 
' 10. — From human lens. a. Fibre from outer layer seen on the flat surface. 
i. Another fibre from same layer curved over. e. Fibre seen ou 
its edge. d. Fibres from near the middle of lens. 
11.— Epithelialcellsfromiuaeraurfaceof capsuleof lens. a. From anterior 
capsule, b. From posterior, where I hafe found thern arranged 
more or less in rows, so as to present a somewhat beaded appear- 
ance. From sheep. 
IS. — Cells from inner surface of anterior wall of Fctit's canal o 

ligament, in some animals they are more or less oval, and ci 
a nucleus with' nucleoli, from sheep. All these cells are rendered 
more distinct by acetiO acid. 
13. — Cells from inner surface of oapaule of lens of duck. 

The flgorea aie magniSed 460 diameten. 
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DESCRIPTION OP PLATE VIII, 

niuBtrating Mr. Brightwell's paper on Triceratium and 

Chsetoceros. 

Kg. 

1. — Tr. MHduJaium, end view. 

Sd— The aame, front view. The frostules are united often in a filament of 

six to eif^t fnutulea. 
Zj^JV. imimlaium in the doubtful state, with endochrome. 
4.— The same without the endoohromef showing the banded and fnnged 

frostules. 
5. — ^The same, a four-sided end. 
6. — Tr. malieui, end view. 
7.— The same, in filament. 
8.^-Yar. of Tr. uHdulaiuM, Monterey earth. 
^.^-CMoeeras Perwoiamm, 
10.— Hie same. 
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DESCRIPTION OF PLATE V, 

Illustrating Mr. W. R. Parker's paper on East Indian 

Miliolse. 

SpiaoLocuLm^. 
Fig. 
1. — Smooth and sub-cylindrical. 
2. — ^Young of same, more highly magnified. 
3. — ^With square cells and produced edges. 
4. — A broader variety of the last. 
5. — Sub-cylindrical with riblets. 
6.— Flattened variety, with a keel. 
7. — Small flat variety, with comb-like cells. 

QUDIQUZLQCULINil. 

• 

8. — Broad sandy form. 

9. — Sandy variety, more overlapping. 
10. — With oblique ridges. 
11 . — With sinuous crests. 
12. — With sinuous ribs. 
13 — A large smooth variety. 
14:. — Finely costate variety. 
15. — Broaa and keeled variety. 
16. — A smooth and elongated specimen. 
17. — YouD^ of same seen as a transparent object. 
18. — A variety, with two large crests to each cell. 
19. — Opposite side of same. 

20. — A small rough keeled form. ^ 

21. — An inflated specimen. 

TRILOCUUNil. 

22, 23.— Inflated variety, with pitted walls. 

24:. — Honeycombed variety. 

25. — Small smooth form. 

26. — ^A small variety, with produced edges. 

27. — ^The same — another view. 

28.— Pitted variety, pits indistinct. 

BiLOGTJLIiril. 

29.— Smooth flattish variety. 

30. — The same, showing newest chamber only. 

31.— The same, cell-waU broken. 

32. — Side view of a similar variety. 

S3.— End view of ditto, showing valvular pxocsM* 

34, 35. —An elevated variety. 
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DESCRIPTION OF PLATES X, XI, 

Illustrating Mr. Nunneley's paper on the Structure of the 

Retina. 

PLATE X. 

Pig- 
1. — Vertical bectiou of human retina, to show the relative position of it»ele- 

uu'uts — (plan of). 1, clioroid coat ; 2, rods ; 8, outer layer of eranular 

colls ; 4, indistinct fibrous layer ; 5, inner layer of granular cells, 

in which are imbedded larger vesicular cells, and towards the inner 

surface is found, 0, the vascular layer, which consists of delicate 

vessels derived from the larger branches of the central artery of 

retina, which run on the inner surface of 7, which is the layer 

formed by the fibres of the oijtic nerve ; 8, transparent cells 

attaching the retina to the liyaloia membrane. 

2. — Human rods, x 450 linear. 

3. — Ryods in various stacres of alteration, a. By the addition of water, or 

after the eye has been iu dilute spirit, or a short time after death. 

L. After being treated with dilute chromic acid. c. After tweuty- 

four hours* immersion in Goadby's solution, x 450. 

4.— Inner surface of posterior portion of human reiinn, to show the 

granular layer with larger circular cells amongst which the nerve- 

libres run ; to the left is seen an artery dividing into two branches. 

X 450. 

5.— Same surface with 1-lJ object-gla^s, and achromatic condenser, x GOO, 

without norve-fibres, to show the clear transparent cells (probably 

enlarged by rndosmose), and the cellular character of the so-called 

granular lay^r, which consists of true cells containing very refractive 

nuclei. 

6. — Nerve- fibres fron» posterior part of human retina ; they api)ear to 

bifurcate and to join each other again. X 450. 

7. — Irregular flat cells found in the eyrs of most, if not all, animals. 

a. Fi-om human fcetus. b, From pig. c. From sheep, d. From 

bullock. All just dead x 4)0 Are they caudate gangliform cells? 

8. — Turkey, tt. Conoidal rods surmounted by coloured globules, b. 

Coloured globules of various sizes detached, c. Cylindrical rods. 

d. Ovoid bodies with coloured globules, x 450. 

9. — Retina of birds, a. Conoidal rod with coloured globule from canary 

bird. b. Conoidal rods with coloured globules from various breeds of 

domestic fowls ; in the same bird the size and exact shape varies, 

perhaps, at least to some extent, depending upon varying pre-ssure 

against each other, e. Cylindrical rods not surmounted by coloured 

globules. (/. Ovoid bodies (bulbs, cones) with coloured globules. 

^. Coloured globules .seen on outer surface of retina as though with 

a nucleus which they do not posM-s*.. /* CulMured globnlrs seca Ivv 



PLATE X teontiHutdy 



flB. 



rolilc, abawing a »aiidl spur, bj wtiicli pOMiW» tUej ndhcre to llie 
ctmoidul rods, Ibough ia Ibe great mRJaritf tW «puc (cannot Im 
seen: the; appeal to be true globules. 3. Conoiila] tuda anil ovoid 
bodies become gniAiiliu-. 
10. — From duck. a. Cylindrical rods, which ftrolatger and more iiumerous 
llinn in ibd fuwl ; in tmu (luck al! the rodi were Cylindrical, and manj 
uf Ibcw ircre surinouutod.bj llie nibj' and eanotj-coloured globules: 
there wore none CODDJda], eicppl sncL as shewn at e. b. Couoidal 
rod!) fi^m unolhcr duck. e. Oioid bolios wilboul coloured globules. 
d. Ovuii bodies witli coloured globules. «. Oioid bodies villi a 
COntiiduJ IcK &ltitc)it'daILliei<MWiudei thi» process becomes delacbeU 
■nd break* up iuto ditcn, u du llii cylinders, wbilo the more globular 
portion becomes gmuular; so that it is difficult to su; whether 
lb««ii are ovoid bodies with u portion of rod and globule accidetitidlj 
■tUicbcd, » wbctbw the uvoid bodien are not rcsilT altered coniciil 
rods di-pcived (if tbe iuuer proces*. / CjlindriwJ rods and ovoid 
bodjr wiUi coloured globules nooideotalij »tl«clicd. X iW. 
11. — From swBU and gouM. d. Coaoidal nMS wilb coloured globules. 6. 
Oiruld bodies with similar globules. «. Tliree of llie rodn ullered. 
d. Cohiurci) globule* fusiCorin in shape, e, Strougr cylindrical uerre- 
fihnM in retina from iwou. /. Cjlindrieal and couoidal rods. ^. Ovoiil 
bodies, k. iloda curled round so as doselj to reaetnbleovoid bodies. 
i. Rod curled into hook at one extremity, x ISO. 
13 — Kmm Guiiien folri. a. Ouk-r Mirfare of rctiuJi \vi[li rods ami globulus 
iH titu. 6. Coloured globules detached, x i'M- 

1 turtle, a. Long and short cjlindrical roda, neither of 
verj numerous. 6. Conoidul rods, for Ibe mast part sur- 
_.. -Jilted bv a colouied globule, c. Ovoid bodi(^s suriiiouuicd b; 
coloured globules, d. Vcr^r nearlj similar bodies without coloured 
globules, e. Ovoid bodies with a short cylindrical leg altaclicd at 
i»n«rside, in two of them it is seen breaking off; thevaresurmouutccl 
bjr coloured globules. /. These different nodi ca after the lapse of 
a few hours ; imtiiediatel; on the addition of wuler ; and also from 
anol ber turtle, wbicli, before being killed, was in a ver; languid and 
feeble condition, ff. Average size of rub; globules, it. Of catwirj 
globules. I. Three of these globules in profile to siiow spur wliicb 
some appear to possess, but by far the greater number seem to be 
true globes; when not eiactfj in focus, as the globides of birds, 
they appear to have a nucleus, which, however, tbcj iiave not. J. 
Nerve- fibres furmiug a layer in retiua. i. Finely granular cells. 
X 450. 
14. — Turtle ; form, size, and position of elements of outer coat of retina, 
sbowing the cybiidricul aod conoldal rods with the coloured globules, 
and at tbeir base the ovoid bodies, x 450. 
15.— Section of retina of turtle, a. Rods. £. Coloured globules. <r. Ovoid 
bodies, d. Granular cells. «. Nerve-fibres and blood-vessels. /. 
Trauapareiit ceUa betweeu last and tbe livaloid surface, x 150. 
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1. — Portioaof back put o( retina of bullock »eeu from tbe inner surface, 
to iliotr iiecvc-fibies and lB;cr of gronuliir cells, wtiicli liare beea 
11t removed tlie better to sbow llie &htes fonniiig n Ia;er, with 

X 600. 
IS layer of retina, showing varicose enlargcmenU in the nerre- 
fibrcs, and also double- walled cerebral celts, x iaO. From back 
pari uf retina of rabbit. 1. bave sera the sume structures iu Uie 
auJ tlic thvpf, but not quite so distiuctly. 

S. — Varicose libres and clear oil-like cerebral cells from Oplic nerre in tha 
pig, at its entrance into tbe ejebnil. 

1. — I^ayer of Cells attaching retina to liyaloid uembmne) at first Ibev are 
perfectly transparent, but soou become Tcrj finely granular. Tliej 
are found in uioat animals, aud are vej? diatiuct in tbe rabbit. 

S. — From turtle. Tberc are a few large fiat cells with large irreftular 
gmuular nuclei. X 4SU. Are they tlie caudate sangliforin cells? 

6. — From birds, a. Coiuudal rods after some Lours immersion in dilute 
spirit, showing, towards tbe infer end, b conical process with a 
transverse mark as though breaking off here. 6. Nerve-fibres fron\ 
. anterior part of retina of Cochin cock ; after being forty-eight 
hours in dilute spirit, thej formed a complete layer luibeijded in ' 
graiiuhu cells; Diaoy of the fibres could be traced fur a considen 
distance, otheni were mocli shorter as though terminating at vari 
pointa, all were mote or less varicose ; the dilations showine^double 
walls, aiid with them were some double-walled cells, e. Delicute 
cells, which are during life, or immediately after death become, 
minutely granular; they are very abundant in all birds, d. Perfectly 
transparent cells, which soon become very large and irregular in site 
Hud shape, probably from pressure and overlapping each other; Lbey 
appear to form a layer between the retina aud hyaloid; these are 
fi-om tliecatiary bird : they arc not larger iu the goose or turkey 
than iu this little bird, x 450. 

7. — Cajiillory vessels of human retina; the artery from which Ihcy are 
given oS measured 1-100 of an inch in diameter; the caniliariei 
uol more than 1-4000; washed with ddute liquor potassce, which, by 
removing the nerve-atnietureii, renders the congested vessels very 
distinct. 

B. — Terminal vessels in human retina. Thevfonn a series of loops a little 
distance from tlie ura serrela. a. Ciliary processes, b. Loops of 
capillaries joining to form trunk, e. 

9.— -From frog. a. Vcir lai^ cylindrical rods ; most, however, arc of size 
seen at S. 8ume of these arc rather broader at their inner eitreui-'- 
Ihsnat iheouier; many, but not all, are surmounted with a li^ 
blown coloured globule, like (hose of birds and the turtle, but ii 
much lesH enlnur; these are shown delaciicd at e. They should not 
be abowu with nuclei. J. Itrtds changed by Ihc addition of water; 
Ur^ curl up, become granular, and hiok like coffee-berries, e. Hods 
after addition of salt and waler, which induces much less change than 
water. /. In one frog I found three rods with conical mner ei ' 
and transverse marks as here showu. a. A. few large cells t 
pigment -gran uleK, not much unlike some found in the brain, are imu. 
X 4l>0. 



10 — From load. ii. Tlui'i: rodi; the nmjunty are ool *a bug u Ibo 
luusr.il. b. Siie nf [ute yulluwisili globulu altsalicil tu nouie of tlie 
rotk. x 450. 

11.— From aUiwlor. «. Rtiii« i. Fibrous lojer of relba when fresh. 
e. Si»nc Injcr with grannbir eA\a >rt«r cix hours' immenimi in dilute 
tpirit-, the iiervta havu bcoomo varicose. X iSO- 

18.— Prom cliameleou. a. Ruds. i. OruiuLit cells, villi which are some 
Urgtsr-brain cells, e. Norve-Sbres of relioft. x 4S0. 

Vi. — From golden carp, Cfpriaiu auraUi. a. Cjlindrieal rods. b. Conoidal 
bodies, iHinf jumsaut, at Qrst nerfecti; Craiiiipartuit. c. These same 
bodiu, Kfler a «borl time, or immediatelir ou thn addition of water, 
tbe luirer bulboiu noniou swoUs, becomes granular, irregular, splita 



._ .. . lunoniou swolis, becomes granular, irregular, s 

la tlie middln, ftirniiiig the coifec-Wrv boilj, brenlcs ny. 






sapjiran. vbilc Ilic Euriixiuntiiig coriiad leg bieiiks off, splits ii 
disM, us do llie cjlindricul rods, end dinawears. d. Ovoid cells of 
vuriuus sittH, of H dark fuscoiia colour; ihp; resemble bntin-ceUs. 
a. NBrvc-fihrcaof relinn. x 460. 

II. — from sand-dab, PlaUita Umanda. In this fish the oones are not 
namerouB, tJie tods and granulat cells are far more so. a. ttodi. 
k. Conoittftl bodin. x 4^0- 

\h. — Fi-om lilllp wcftver, Trithhus eipfra. In tliia fisli tlie cones arc Terr 
rlibHncl. [iiid f.ir iiiori' tiiiiiu'rou? tlinn in liic last, but vitt fi-w have 
the clear cimiciJ lei{, and for the moat part they lie siliglj and not 
iu pairs 03 is coiiimou in G»li. The rods arc neither uuiiiiirciua oor 
well devclrjpcil. o. Hods. h. Cones, which in this anJ the ksL lioh, 
if not iti life granular, become so before tliej can he examined, x 4S0. 

tn. — From wliiting, Merlan/pu ru/^nm, uhicli is a i;oo(l lisli forexaniiuution, 
tbe cones beins wi-H developed, a. Small rori^^. b. Cones wiih 
single bulbs and doublu (.'oiiical legs, al lirst pcrl'ecllj IranspurL-ut 
and homogcucous, but iu u very short time iinmeision iu dilute spirit, 
ur instautlj on tlie addition of water, the changes sliouu at c occur, 
and thoj disappear iu granules, x J50. 

1 7. — From eel. a. Itods, wluch are numerous, b. Cones, which are not so 
numerous, c. Brownish red Iransimreiit cells, in clmracler not unlike 
the coloured globules of birds, except that lliej conlsin a nucleus. 
Tbej are not more than half the sixe of the blood -glohulcs, uiid they 
are circular; on the other hand, they are much too lari?e for the pig. 
. mcnt-eclls of the choroid, vliicli in colonr l.liey resemble, d. Com- 
mencing change in rods or cones, which now (with l-t>) resenilile, in 
size atitl form, an oatcorn. x ISO. 

18. — From cod, Gadta morrkua, where tlie retina is very tliiek and its ele- 
ments !>iniple. a. Normal forui and size of cone, the bulb is perfectly 
transparent and homogeneous; the conical process is single :iualins two 
transverse strite, where it soon breaks. 6. Cones altered ,i few hours 
after death. .;. A cone seen lo alter while under examination, a large 
granular vesicle formed iu the middle, and at each end was a long fibre ; 
these subsequently swelled oiil, became granular, and diaap|iearcd. 
'li. Inner surface of retina, some hours after death, showing the large 
flat nerve-flbies become greatly varicose; they are imbeoded in a 
layer of eranuUr ceils, with which are also found many large Iriins- 
parent cells, x iaO. 
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